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Ninety-inch Forge Lathe. 


The engraving on this page is of an ex- 
tra heavy and powerful 90” lathe built by 
the Niles Tool Works at Hamilton, O., and 
called a ‘‘forge lathe” from the circumstance 
that this type of lathe was first designed for 
roughturning and finishing heavy forgings, 
on which usually very heavy and very ir- 
regular cuts are to be taken. The particular 
lathe shown was designed especially for bor- 
ing and turning steel ingots used in the 
construction of heavy ordnance for the 
United States government. 

The lathe swings over the ways 91", over 
the carriage 70’, and takes between centers 
45 feet, the bed being 60 feet 6’ long, ar- 
ranged with triple shears, tied together by a 
continuous web and with heavy cross girts. 
The weight of the bed alone is 110,000 pounds. 

The main 
spindle is a 
steel forging 
with front 
bearing 16’ 
diameter, 24” 
The 
service this 
tool is re- 
quired to do 
in boring in- 
gots imposes 
very unusual 
strains on the 


long. 


spindle, and 
in order to 
take the 


thrust the 
spindle is pro; 


vided with 
seven thrust 
collars, en- 


abling it to 
withstand an 
end pressure : 
of — 200,000 eae 

pounds. The 

area of the 

collars is sufficient to reduce the pressure 
to 500 pounds per square inch. 

The driving cone has five steps for 6” belt 
and is so geared that there are twenty 
changes of speed to the face-plate. 

All the gearing of the head-stock is steel 
(castings or forgings) cut from the solid, of 
heavy pitch and great strength. 

The carriage, as will be seen, is heavy and 
substantial. It is gibbed to the bed, both out- 
side and in, the full length, and taper gibs 
provided for adjustment. 

There are two tool-posts, one in front with 
compound movement, and a plain one in the 
rear, , 

The carriage is traversed for feed and 

quick movement by three separate and in- 
dependent movements, one being by means 
of the lead screw, which is 64’ diameter, 
ne continuous forging 60 feet 6 long. This 
screw is placed in the center of the bed in 
provided for the purpose and 
rranged with coverings to protect it 
from dirt and chips. The thrust in the 
ead-screw is provided for in a manner 
similar to the spindle by means of thrust 
‘ollars. 


i vroove 


The bronze feed-nut engaging with the 
lead-screw in the carriage is 36” long, the 
weight of this nut being 1,200 pounds, 
Provision is also made for moving the car- 


riage independent of the lead-screw and rod 
gears by shaft driven from an independent 
counter-shaft, giving a quick traverse to the 
carriage of 10 feet per minute, the arrange- 
ment being such that this motion cannot be 
thrown in while the feed nut is engaged 
with the screw. 

The foot-stock is secured to the bed by 
four bolts, engaging with ‘‘T’’-slot in the 
bed, and it is traversed on the bed by ratchet 
lever operating a pinion into a rack on the 
bed. 

The lathe is provided with steady rests, 
having ring bearings for sustaining heavy 
work. The large one will take 60” in diam- 
eter, the load being sustained by a ring 
bearing having over 1,200 square inches of 
projected area. The lathe has sufficient 
strength and stiffness to carry a load be- 
tween centers weighing about 60 tons, and 


ing operation without a back stop, the re- 
sult being that the stock is gauged for 
length from the end that projects through 
the dies, anda bar can be heated for a dis- 
tance of three to four feet and fed in, the 
machine cutting off the stock, heading it, 
and making a finished bolt in many cases at 
each stroke, this giving the further advan- 
tage that heads or upsets can be formed on 
rods of any length. 

For square or hexagon bolt heads that re- 
quire to be brought to standard size and 
with parallel sides, from two to three blows 
finishes the head. The dies being closed by 
a toggle joint arrangement, grip the work 
very powerfully, and they can be arranged 
to do a large proportion of the forging 
usually done under the drop hammer, it 
being necessary only to make dies suitable 
for the work to be done. 
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NINETY-INCH FORGE LATHE. 


to perform the necessary cutting operations. 
In the steady rests shafts or ingots weigh- 
ing over 200 tons can be operated upon 


successfully. The lathe weighs complete 
130 tons 
——- me 
Columbian Exhibition Notes—XI1V. 


Editorial Correspondence. 

An interesting exhibit of bolt-making ma 
chinery is that of the Acme Machinery 
Company, of Cleveland, O., this company 
having also developed its bolt heading ma- 
chine into something like a general forging 
machine, while its bolt cutters have, in 
some instances, taken the form of machines 
fitted for threading screws for cotton presses 
orroughing out the threads for traversing 
and lead screws for machine tools. 

The exhibit here is composed of eight 
machines in all, the largest and heaviest of 
these being what they call their 14” bolt 
heading, upsetting and forging machine, 
which is shownin motion, though not work- 
ing, since a furnace would be required for 
that. This machine—a description of which 
we gave in our issue of March 30—has a 
horizontally moving plunger, which forms 
the head of the bolt, the die gripping the 
stock firmly enough to hold it for the head- 
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There is an outside shear which can be 
used for cutting bolts or other forgings to 
proper length after heading, when, for any 
reason, it is not advisable to use the cut-off 
die in the usual manner. 

A large number of very interesting speci- 
mens of forgings are shown, which include 
the heads of monkey-wrenches, upset upon 
a square bar, the collars upon heavy wagon 
axles, also upset upon the square bar, the 
outer ends being afterward drawn down 
under the hammer to form the spindle, the 
eyes of pick-axes, upset ends of car truss 
rods, etc., these latter being upset at the 
ends (for threading) upon the full length 
rods, thus obviating the necessity for weld 
ing ends on. 

An idea of the capacity of the machine 
and its efliciency with the 
usual methods of doing such work may be 
gained from the fact that 960 of such ends 
have been made per day upon it. 

Among the threading machines shown is 
one for cutting taper threads on such work 
as molasses or beer faucets, or on thin brass 


as compared 


tubes, the taper being produced, not by a 
taper die, as usual, but by a die composed 
of four chasers which are straight, but are 
opened as the thread is cut, this opening 
being produced by wedges working in a 
sliding ring upon the head; the taper of 





the wedges being made to correspond to the 
taper of the thread. One result of this 
method is that taper threads can be cut 
upon very thin brass tubes without deforma- 
tion of the tubes in the least. 

There is also a special 2” threading ma- 
chine in which a lead-screw is used for feed- 
ing the blank to the die, the machine being 
capable of some very remarkable work in 
finishing ordinary screws, or in roughing 
out the higher grades of screws such as 
lead screws, a hollow spindle affording a 
means of cutting any length. Such ma- 
chines are now built to cut threads up to 6” 
diameter, and of,any desired pitch, their 
rate of work being, of course, very much 
more rapid than that of a lathe. 

A sample thread is shown which is 1}'’ 
outside diameter, two threads per inch, the 
depth of threads being }’. The length of 
the screw is 
26", and it 
was finished 
at onecut. A 
novel method 
is employed 
of providing 
hardened and 
ground — sur- 
faces for the 
sliding parts 
of their die 
heads. The 
parts are cy- 
lindrical and 
slide one upon 
the other. It 


is not prac- 
ticable to 
harden them 


all over, and 
so strips of 
hardened steel 
are set into 
the surfaces 
of the head 
and ring, 
these strips 
being like feathers, except that they do not 
project above the surfaces. The whole 
surface is then ground to size the same as 
though it were all hardened steel, the wheel, 
however, cutting a little freer in the softer 
metal between the strips, and thus auto- 
matically relieving the bearing between the 
strips, which thus slide upon each other and 
constitute the real bearing. 

An inspection of this exhibit shows that 
a great deal of skilled effort has been given 
to the matter of producing screw threads by 
dies, much larger in diameter than it is 
usually considered possible to make in that 
way. 

Though the principal exhibit of the Pond 
Machine Tool Company is in the machine 
shop which has been already referred to, 
they have in Machinery Hall proper a lathe 
for turning steel tired car wheels and a 
driving wheel lathe. 

The first mentioned machine especially is 
something of a novelty, and is shown at 
Fig. 73, page 2. 


driven by a worm below, and in this wheel 


The central worm-wheel is 


is a removable piece which, when taken out, 
permits the axle to pass through to the 
position shown, The axle is then centered 
by means of tapered and split bushings 
which fit over the bearings, the outside of 




































































































































‘2 
these bushings fittting taper holes in the 
spindles. One of these bushings is seen in 
place upon the left-hand bearing. After 
these are in place and the wheels are thus 
centered by the bearings upon which they 
are to run, the independent four-jawed 
chucks are adjusted to support the wheels 
by running the jaws outward until they en- 
gage the projecting rim of the wheels, 
which are then driven from the face-plates 
inside the wheels. By this method of hold- 
ing, not only are the wheels centered by 
the bearings, but the length of the machine 
is reduced, and the rigidity of the work in- 
creased. The machine is used only for re- 
turning Allen wheels that have been worn 
out of true or out of shape in service, and 
some idea of its capacity may be had from 
the fact that at the Pullman works, on a 
test, seven pairs of such wheels, 38’ diam- 
eter, badly worn, were turned to shape and 
uniform diameter in 10 hours, 35 minutes. 

The driving wheel lathe swings 74” over 
the tread and has the rear portion of the 
bed considerably lower than the front, thus 
securing with a given swing relatively low 
and rigid posts upon which the slide rests 
are carried. A double system of gearing is 
provided, and there is a quartering attach- 
ment, the tool representing the latest prac- 
tice in machines of its class. 





The space of A. Falkenau, of Philadel- 
phia, is filled with tools that are for the 
most part familiar to our readers, the lathe 
having been illustrated and described in our 
issue of March 81, 1892; the Taylor tool 
grinder in issue of March 24, 1892, and the 
universal and cutter grinder in issue of 
June 8, ‘93. 

Besides these there isa tablet compressing 
machine for the use of manufacturing chem- 
ists which resembles a punch press with 
automatic feed for the material to be com- 
pressed. 

A new hand hoist is shown in which the 
crank is turned the same way (from the 
operator) whether 
hoisting the load or 
lowering it. There 
is a drum upon 
which the rope is 
wound, and this is 
driven by a gear 
wheel and pinion, 
the crank-shaft hav- 
ing two pinions be- 
tween which is a 


double-ended _ slid- 
ing clutch. When 
this clutch is in 


mid-position, turn- 
ing the crank has 
no effect upon the 
drum, the load be- 
ing sustained by a 
band brake which 
passes around a 
stationary disk 
fixed to the frame 
of the machine. 
When moved in one 
direction the clutch 
engages the pinion 
that winds up the 
load; the other 
position, in engage- 
ment with the other 
pinion, drives a 
gear that simply 
serves to partially 
release the band brake and allow the load to 
descend. The machine is a novel one, very 
simple and apparently very efficient. 





An exhibit which will have a familiar ap- 
pearance to our readers is that of Curtis & 
Curtis, of Bridgeport, Conn., who show six 
of their pipe-threading machines, some to 
be driven by hand, some by power and 
ethers by either hand or power. One of the 
machines is belted and is shown in motion. 
We have illustrated and described these 
machines in issues of February 12 and 
March 26, 1891. 


Pipe-threading and cutting machines of 
various styles and sizes, varying from }’’ to 
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8’ pipes, are shown by the Merrell Mfg. Co., 
of Toledo, O., some of the machines exhibit- 
ed having been illustrated and described in 
our issues of March 38 and November 8, 1892. 

In these machines, as in the Curtis & Cur- 
tis, the pipes to be cut are not rotated but 
are held stationary while the die, which is 
adjustable and opening, is rotated about the 
pipe. 

A novel cutting off device is employed on 
these machines, consisting of a cutting 
blade with a round threaded shank at the 
back which fits a nut that is also a small 
worm wheel, this being rotated by a worm 
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post being fitted at bottom to a side ex- 
tension, which is bolted to either the side 
of the bed, there being on both sides of the 
machine a planed surface, provided with 
T slots, by means of which the extension 
is bolted fast. Automatic feed is carried to 
the head when in this position by means of 
horizontal and vertical splined shafts con- 
nected by miter gears. In the engraving 
the left-hand side head has been removed 
from the housing, and is upon the extension 
post. 

It will be noticed that the housings are 
extremely massive cored or box sections, 


























‘‘PonD” WHEEL TURNING MACHINE. 


that ison the end of asmall crankshaft that 
can readily be given any desired rate of mo- 
tion as the die revolves, the holder and 
slide for the tool being attached to the face 
of the die head. Special features of the ma- 
chines are quick adjustment and change of 
dies, these being changed for extreme range 
of sizes of pipe. One machine is shown 
apart so that its construction may be readily 
understood. 





Near the extreme south end of the center 
aisle is to be seen the largest and heaviest 
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with very broad faces, the cross-rail being 
also very deep vertically ; it alsois of the 
box form, as are the cross-webs of the bed. 
The driving shafts are of steel running in 
brass bushings, and the gear train is composed 
of spur gears. Feeds are automatic in all 
directions for all the heads, are positive, 
can be operated within a very small move- 
ment of the table, and consume no power 
except at the moment of feeding. Lubrica- 
tion of the waysis provided for by conical 
rollers sunk within pockets filled with oil. 
In machines of this size it would not, of 








THE LARGEST MACHINE 


machine tool in the Exhibition. This isa 
planer built by the Niles Tool Works, and 
is illustrated in Fig. 74. The planer will 
plane work 12 feet wide and high, 30 feet 
long. Its total weight is 165 tons, the 
platen alone, which is a single casting, 
weighing 35 tons. As the engraving shows, 
there are four heads, those on the cross rail 
being counterbalanced by the weight, which 
is attached to the chain. The side heads 
are carried forward even with the others; 
have automatic feed in any direction, and 
either of these heads can be taken off, the 
line of separation being at the swiveling 
plate. The head so removed is then ap 
plied to a saddle, which is fitted to the post 
seen at the further side of the machine, this 


TOOL IN THE EXHIBITION. 


course, do to have the heads free to turn 
when the clamping bolts are loosened, and 
they would be too heavy to handle in the 
ordinary manner; they are, therefore, set at 


the desired angle by means of worm teeth 


cut upon the outer edge of the swiveling 


plate. 


The extra shaft passing through the rail is 
for working eccentrics, by which the tools are 
raised to clear the work on the back stroke. 

The General Electric Co. bas, at Lynn, 
Mass , a planer of the same size by the same 
builders, and this one is to go to the Lake 
Erie Engineering Co.’s works at Buffalo. 
The only planer in America that will handle 
larger work is an old style machine which 


is at the Charleston Navy Yard. 
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Besides the planer there is one of the we)! 
known ‘‘ Niles” boring and turning mills 
of moderate size, swinging 73’, and takin 
36” under the cross-rail. The peculiar feat 
ures of this machine, its universal chain 
counterbalance, which has evidently been 
applied to the planer; its tool bars of o 
tagonal section, having all the surfaces 
scraped to a bearing; the arrangement for 
letting the table rest upon an annular bear 
ing near its outer edge when doing heavy 
work; the adjustment for the main spindle 
by which it .is kept central, make it 
notable tool, aside from its evident great 
power and rigidity. 

There is also a horizontal boring, drilling 
and milling machine of the type which has 
recently been introduced in this country 
and which consists essentially of a large 
platen, upon which is an upright or post 
carrying a vertically moving. saddle, upon 
which is the horizontal spindle, there being 
also an outboard bearing for the bar, which 
is supported by a second post. The ma. 
chine shown will bore or drill within, or 
mill off, any surface up to 9 feet long and 6 
feet high, the main column being 10 feet 
6” high. The spindle, of hammered steel, js 
4}” diameter, and has a continuous endwise 
traverse of 4 feet; it turns in either direction. 
and has eight different rates of power feed. 
The movements of the column upon the bed 
and of the saddle upon the columns are by 
power feed at six different rates for milling, 
and there are twelve different speeds for the 
spindle, which has ample power to bore up 
to 24” holes. 

A 63” heavy ‘‘ forge lathe” is shown, the 
name for this tool being derived from the 
fact that the first of its type was designed 
especially for finishing heavy forgings, where 
the work is of the severest character. 

The lathe swings 474” over the centers. 
and takes 20 feet between centers. The 
cone is mounted upon an independent stee! 
shaft, which has a steel pinion gearing into 
an internal gear on the face-plate. There 
are fifteen changes 
of speed; the main 
spindle is 10’ diam 
eter at the front 
bearing, which is 
15” long. The car 
riage is 63’ long 
fitted and gibbed to 
the bed its entire 
length. Foot-stock 
is held by paw! 
engaging with rack 
cast in center of 
bed, this, with the 
four binding bolts, 
making an acci 
dental slip impossi 
ble. The set-over 
slide is independ 
ently held by four 
bolts, so that it can 
be adjusted to turn 
taper while heavy 
work is upon the 
centers without 
loosening the foot 
stock from the bed 

A turret screw 
machine for making 
screws from ¢ t 
14’ diameter com 
pletes the exhibit 
This machine ha 
automatic rotation 
of turret; carriage provided with automati: 
feed and a clutch for throwing the back 
gears in or out of action, which is a fri 
tion clutch for the cone pulley, and a posi 
tive locking clutch for the main driving 
gear, where the heaviest work is done, th 
result of the combination being smoothnes 
of action with ample driving power. 

The exhibit forms one of the main attrac 
tions of Machinery Hall. 





One of the most novel, though at th 
same time simple grinding machines to be 
seen in the exhibition is that shown b) 
Charles H. Besley & Co., of Chicago. This 
machine is much the same as the familia! 
emery grinder, except that in place of th: 

















phe 
be 
by 
his 
iat 
the 











SepreMBerR 14, 1893 


usual emery wheels there are, mounted 
upon the spindle, disks of cast iron which 
are turned and faced true, and upon their 
outer flat faces have shallow spiral grooves 
formed something in the style of those seen 
ina scroll chuck. Upon the face so pre- 
pared emery paper or cloth is glued and 
pressed tight while drying, the result be- 
ing a grinding wheel which is wonderfully 
ind surprisingly efficient, the grooves 
though covered by the emery paper seeming 
to add very much to its cutting qualities. 

Samples of small pulleys are shown 
which have been ground upon their outer 
faces by these machines, the pulley being 
placed upon an arbor which is laid in suita- 
ble Vs provided for such work. 

Besides this there are rests suitable for 
other work; one of these at least being ar- 
ranged to swing across the grinding face in 
a straight line, thus producing a plane sur- 
face upon the tool or whatever is being 
vround, 

Punches, shears, drawing and embossing, 
presses, and nearly all other kinds of 
sheet-metal working machines are shown in 
operation by the Ferracute Machine Com- 
pany, of Bridgeton, N. J., most of the 
machinery in this exhibit being from new 
designs, which, besides being ‘‘ functional,” 
are very neat in appearance. 

One of the first machines noticed is a 
combined horning and wiring machine, the 
horn, which is used in seaming operations, 
being easily removed when the press is to 
be used for wiring; there being below the 
horn the knee, which is adjustable vertically 
and can be bolted fast to the frame at any 
height and having upon ita swinging bolster 
in which the wiring die is placed. The 
press can also be used as a cutting press, 
its combination features making it especially 
well adapted to places where there is a 
limited amount of work to do—not enough 
to keep one or more machines always em- 
ployed upon a single operation. 

The drawing press shown has its blank 
holder worked by cams on the crank-shaft, 
the arrangement being such that the vertical 
adjustment of the blank holder is always 
square with the die, or in other words it 
cannot be itself adjusted to bear harder or 
less hard upon one side of the die. A new 
plan is adopted for this adjustment, and the 
die itself is raised slightly at one side or the 
other by wedges which are forced under the 
bolster by suitably arranged screws. The 
actual amount of movement required to 
make such an adjustment is so very slight 
that the springing thus effected is found to 
be ample for the purpose, while it is believed 
that a more substantial construction is thus 
obtained than is possible where a separate 
adjustment is provided in the blank holder. 

Improved spinning lathes are shown also, 
and the embossing press is at work pro- 
ducing samples of work in aluminum, the 
embossed portion being a representation of 
Machinery Hall. 

The exhibit of the Millers FallsCompany, 
of Millers Falls, Mass., consists mainly of 
small tools for which they have made them- 
selves famous, but includes also their power 
hack saw, which, though the man in charge 
of the exhibit told me that the dealers de- 
clined to handle it at all when it first came 
out, has now become a standard tool in 
most machine shops, having been intro- 
duced directly to machinists when the 
dealers concluded there was ‘‘ nothing in 
it,” the machinists having no difficulty in 
secing that there was something in it. 

Vesting machines for almost every imag- 

le purpose are shown by the Riehlé 
bros. Testing Machine Co., of Philadelphia, 
|. , their exhibit including twelve testing 
‘hines, ranging in capacity from the sim- 

st and smallest foundry test machine, or 
th testing machine, to what is claimed to 
the largest vertical testing machine yet 
nstructed, this being capable of putting 

i a specimen a compression, a tensile, or 

ransverse strain of 150 tons, 

‘his machine has an adjustable upper 

d, which is moved by power to suit the 
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length of the specimen, after which the test 
is made by the movement of the lower head 
only, thus making it convenient to test 
short specimens. 

Tests are constantly being made with the 
machine, which seems to be under perfect 
control. The screw beam is arranged with 
electric contact, so that it is automatic in 
its operation. 

Next to this machine in power is a hori- 
zontal car coupler, link and chain testing 
machine, in which the strain is applied by a 
hydraulic pump, the system of levers and 
scale beam being employed to indicate its 
amount. Specimens of any desired length 
can be tested to a strain of 200,000 pounds. 

A machine of equal power isa vertical 
machine similar to the first mentioned, but 
having its upper head fixed. 

An entirely new machine is one of 100,000 
pounds capacity (vertical), which has an 
electric, automatic beam with autographic 
attachment for recording strains. As the 
strain is being exerted upon the specimen, 
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which was based upon the indications of 
this instrument, showing that the cables 
were subjected to a strain well within their 
elastic limit, even when the bridge was 
loaded with heavy engines from end to end. 
The same instrument was used for testing 
the wires that constitute the cables of the 
New York and Brooklyn Bridge. 





EMERY GRINDER. 


the poise moves out and keeps the beam in 
equipoise until the specimen breaks, the 
poise then remaining in its place on the 
beam, so that the reading can be noted at 
leisure. It is then automatically returned 
to zero by a reversing gear. 

There is also a spring testing machine, 
capable of exerting a force of 80,000 pounds, 
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A New Emery Grinder. 

We illustrate with this a new emery 
grinder which is so arranged that if desired 
one of the wheels may be run dry and the 
other with water. 

The device encasing the wheel on the 
right is for dry grinding, and that on the 
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EMERY-WHEEL DRESSER. 


this machine also makin& use of a hydraulic 
pump. Torsional and cement testing ma- 
chines are shown also, and the smallest 
machine is intended for testing cloth, this, 
for obvious reasons, being arranged for 
tensile strains only, which it will exert up 
to 500 pounds. 

A number of interesting and ingenious 
extensometers are shown, including one of 
unusual interest from the fact that it is the 
identical instrument used by Col. W. H. 
Paine some years ago atthe Niagara Sus 
pension Bridge, which had been condemned, 
but was saved by Colonel Paine’s report, 


left is for wet grinding, water being used 
to prevent drawing the temper of tools 
when being ground. 

These wheel guards, besides serving as a 
protection to the workman in case of acci 
dent to the wheel, are so arranged as to 
catch and retain all the dust and grindings 
without the necessity for employing ex- 
haust fans. 

The guard for wet grinding differs from 
that for dry grinding, in having an opening 
at the back through which the curved piece 
shown in the sectional view is introduced to 
control the height of the water in the tank 
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below, the amount of water thrown upon 
the work depending upon its height, or the 
depth to which the wheel enters it. The 
piece mentioned is held in place by a spring 
and can be instantly adjusted to any desired 
level. 

By the form of hood adopted the water 
picked up by the wheel is thrown directly 
onto the work, and the hood can, by the ar- 
rangement shown, be readily adjusted to 
suit the wheel, as the latter wears down. 

The guard for dry grinding will also hold 
water below which serves to catch and re- 
tain all dust and grindings. Both arrange- 
ments are provided with separate pockets in 
front as shown in the sectional engraving, 
this separate pocket being for water in 
which to dip tools. 

The machines are built with either or both 
wheels wet or both dry as desired, in seven 
sizes suitable for wheels from 10” to 30” 
diameter, the smaller sizes being arranged 
to place on the bench, belting from above 
or below, or they are mounted upon a plain 
base or upon the one shown which has 
counter-shaft attached. In this latter ar- 
rangement the driving side of the belt 
passes through a hole provided for that 
purpose at the top of the column and down 
though the hollow column to the driving 
pulley. 

It will be noticed that the faces of the 
wheels show transverse corrugations, the 
purpose of which is to prevent glazing and 
heating, and to increase the cutting. This 
is done by the double dresser shown. One 
end corrugates and the other end dresses to 
a smooth surface for fine grinding. 

The machine and dresser are made by the 
Appleton Mfg. Co., Philadelphia, Pa. 

ae ees 
On the Cultivation of the Inventive 

Capacity by the Solution of Con- 

structive Problems. 

By LeIcEsTER ALLEN. 

In the enumeration of solutions in which 
parallelism of the connecting rod is secured 
by slides in my last article, I overlooked a 
correct solution forwarded by Mr. A. L. 
Bach, of Syracuse, N. Y., which, however, 
presents nothing in principle or construc- 
tion substantially different from 
already described and illustrated. I made a 
similar oversight with reference to a solu- 
tion worked out on this principle by Mr, 
Charles A. Wright, of Philadelphia, Pa., 
and one by Mr. Peter L. Adams, of West 
Duluth, Minn. 

Joming now to the group of pantograph 
movements, of which Mr. McNutt’s, shown 
in Fig 5in the issue of July 20, is a type, 
there has been quite a number of variations 
sent in by different gentlemen; but, as these 
variations consist for the most in a different 
selection of position for the fixed pin of the 
pantograph system of links, I do not think 
it is necessary or advisable to describe and 
illustrate them, with the exception of a 
single one forwarded by Mr. IH. L. Reynolds, 
mechanical engineer and patent attorney, of 
Seattle, Washington, and illustrated in Fig. 
1. Before discussing Mr. Reynolds’ solu- 
tion, I will give the names of those who 


others 


have worked out the problem correctly on 
the pantograph principle in the  fol- 
lowing list : 
Mr. W.. HH. 
cisco, Who also has sent a solution on 
another principle, which will be illus 
trated and described in a subsequent 
article; Mr. W. P. Tarbell, of Milford, 
N. H., who requests my opinion as to 
whether the adoption of the form of panto- 
graph, shown in his drawing, as well as in 


Freeman, of San Fran- 


several others, and wherein the central pivot 
is made the fixed fulcrum, is not an im- 
provement upon other forms of the panto- 
graph hitherto in use, and to whom I must 
reply that, except perhaps for some special 
uses, as the production of the movement 
under present consideration, I see no ap- 
parent advantage in this position over 
others; Mr. A. B. Cunningham, of Provi 
dence, R. I.; Mr. W. T. Sears, of Plymouth, 
Mass , who also has supplied other interest- 
ing solutions, reserved for a future article; 
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Mr. Charles L. Graves, of Bridgeport, Conn. ; 
Mr. A. W. Kirsch-King, Superintendent of 
the Frazier Cycle Company, of Aurora, III., 
and Mr. Geo. W. Drake, of Cleveland, Ohio. 

Fig. 1 illustrates what may be called a 
double-pantograph movement that renders 
the system of links entirely independent of 
any support for the fixed fulcrum, other 
than what is afforded by the crank-pins 
themselves. The movement is easily under- 
stood. A duplicate system of pantograph 
links is pivoted at the center to the one 
directly connected with the primary crank- 
pins, as shown at A, and the middle joints 
of the duplicate pantograph are connected 
to the secondary pins of return cranks 
shown in horizontal position in the figure. 
Mr. Reynolds says of this movement that 
‘it is complicated, but will fulfill the con- 
ditions. The two sets of lazy tongs act 
upon the two sets of crank-pins on the re- 
turn cranks. The pin A need not be fixed 
to the framework, as the two sets of levers 
combine to keep it in its proper place. I 
think this would present a queer appear- 
ance when in motion.” 

I regard this as being the most ingenious 
of all the movements yet presented, and as 
indicating avery high order of inventive 
talent. Movement is possible in either di 
rection; the velocity ratio is 1, as required 
in the problem, and no support other than 
the cranks is required for the connection, a 
thing which I did not deem possible ina 
pantograph movement before Mr. Reynolds’ 
solution reached me. The extreme north- 
west of this great country appears to lack 
neither commercial nor mechanical ability. 

Let us now consider solutions in the class 
of third-crank movements, of which the 
solution contributed by Mr. Francis W. 
Clough, of Springfield, Mass., and shown in 
Figs. 11 and 12 in my last article is a fine 
type. Indescribing his solution, Mr. Clough 
appeared to regard the location of the 
crank-shafts as important. The solutions 
herewith given will show that they may be 
placed in other angular relations, and still 
be operative. This class of movements 
affords a variety of good, simple, mechanical 
devices for effecting the purpose desired. 

In Fig. 2 is illustrated a movement de- 
vised by Mr. Alfred T. Brown, of Cincin- 
nati, Ohio. With reference to the solution 
shown in the figure, Mr. Brown, after some 
complimentary remarks upon the general 
interest of these problems, and the particu- 
larly interesting character of problem No. 
5, which we are now considering, proceeds 
to say: ‘‘The only requirement seems to 
be that there be maintained in the connect 
ing bar a rigid self-parallelism for all 
positions of the stroke. This can be at- 
tained most easily, and with least loss from 
friction, by use of an idle disk or crank 
having an equal radius with both driver 
and driven disks, this idle wheel or crank 
being placed with its center in a line at 
right angles with the line of centers of the 
driver and driven disks.” Mr. Brown also 
describes but does not send sketches of a 
pantograph movement, and also one in 
which a slide is used to secure self-parallel- 
ism of the connecting rod. 

A solution, substantially the same as that 
of Mr. Brown, has been contributed by Mr. 
G. L. Hubbell, of -Bridgeport, Conn. He 
also mentions a possible solution of the 
same class in which the crank centers in- 
stead of being in angular relation may be 
placed in line, but he does not give a sketch 
of such an arrangement. Mr. Baxter Aslak- 
son, of Waynesboro, Pa., supplies this 
deficiency in his excellent solution illus- 
trated in Fig. 3. <A is the driver, B the 
driven wheel, and ( is the idle crank or 
disk. It may be remarked that when the 
crank centers are in line, it is essential that 
the driver shall occupy an _ intermediate 
position between the idler and the driven 
disk. 

Mr. James Tobin, of Brooklyn, N. Y., 
sends in a solution in all respects similar to 
that of Mr. Aslakson. Solutions substan- 
tially similar to that of Mr. Clough, pub 
lished in the issue of July 20, have been 
received from Mr. W. K. Liggett, of Co- 
lumbus, Ohio; Mr. Axel Colliander, of 
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Chicago, Ill.; Mr. W. P. Tarbell, of Mil- 
ford, N. H.; and from Mr. John W. Broad- 
head, of Providence, R. I 

It will be seen that none of the third- 
crank movements yet presented avoid the 
use of a support on some part of the frame- 
work for the third: crank-shaft. I herewith 
present a solution of my own, which is the 
one I submitted to Mr. Fred. Miller, of the 
AMERICAN MACHINIST’s editorial staff, before 
this problem was announced. Referring to 
the Figs. 4 and 5, A and B represent the two 
wheels or disks, A being the driver, and SS 
their respective shafts. Wand W’ are the 
crank-pins, and # is the connecting rod. 
C’ is the idle crank, which has its bearing 
in the strap support 7’ 7", which is fitted to 
and rests upon the disk A after the usual 
manner of fitting straps to eccentrics. The 
part 7” of the strap has an arm / extending 
toward and meeting the disk PB by a foot 
F’, which is fitted to the perimeter of the 
disk B, and which may be, if desired, a 





Idle Dise 
or crank 


Driven 
Dise 





Driver 


American Machinist 





Fig.? 


( _ . B 


Amerwan Machinist 


Fig.3 
re | 


\ 


rik 2 





B 
E LT 
|__—_——_;—- 
K gg H E | wv H | 
! —| 
ae G 





















































MACHINIST 


We pass now to the consideration of some 
solutions which cannot be classed with 
either of the three groups comprising the 
greater number of the solutions which this 
problem has called out. Some of these are 
extremely ingenious. 

Mr. H. L. Reynolds, who gave us the 
elegant pantograph solution shown in Fig. 
1, has favored us with another, no less sim- 
ple and elegant, which is illustrated in Fig. 
6. With reference to this solution, Mr. 
Reynolds writes: ‘‘This movement uses 
return cranks F’ G, and levers D and #, 
which are pivoted on the fixed pivot C. 
Blocks attached to the crank-pins slide in 


slots in the levers. The pivot C should, as 
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SOLUTION OF PROBLEMS. 


continuous ring or strap similar to that 
described for the disk A. It will be seen 
that this arrangement holds the crank cen- 
ters in line, and that the rotation may take 
place in either direction starting at any 
point of the revolution. The dotted lines 
show the parts in one of the positions when 
the crank-pins are not in the line of centers 
of the shafts. These disks may be con- 
nected as described, and placed concen 
trically with the shafts of larger wheels by 
fitting the disks to extensions of the shafts 
projecting in front of the larger wheels. 
Another variation would be the fitting to 
the shafts S S’ of a bar behind the disks, 
this bur having an extension with a bearing 
for the crank © in line with the centers of 
the shafts. 


for the other solution, be placed at the cen- 
ter of the straight line connecting the disk 
centers. This device gives equal velocities 
to the disks, reversibility, no dead center, 
and either wheel thay be used as the driver. 
Eccentrics might be used instead of the 
return cranks; but, as the crank radius 
would thus be less, the angularity of the 
levers would be less, and there would be 
more nearly a dead center.” 

A solution involving a similar principle 
has been contributed by Mr. J. A. Smith, of 
Rockland, Maine. This solution is illus- 
trated in Figs. 7and8. Mr. Smith writes: 
‘‘If not too late, 1 would submit the in- 
closed solution to problem No. 5. in 
AMERICAN MACHINIST. As you do not seem 


to exclude one connecting rod, provided 


SEPTEMBER 14, 1893 


dead centers are avoided, I think the device 
fulfills the conditions; the velocities of 
and # are the same. The crank-pin z has 
half the throw of the main cranks, and t! 
distance from w to zis half of that from 
toz. The rod a has no movement, bei: 
used only to support the stud z, and havi: 
bearings on extensions of the main shaft 
The connecting rod shown at ¢ is joi 
naled at w, and slotted at the outer en 
to allow it to move endwise over the stud 

It will be readily seen that as w descen: 
the rod c¢, acting as a lever of the seco 
class, with fulcrum at x, load at z, a 
power at w, will force the pin z past t 
centers. The movement is reversible, a: 
is adapted to much higher speed than 
called for in the enunciation of the problen 
The mechanism is all carried on the exten 
sions of the shafts, although it would be 
much simpler if the pin 2 was supporte: 
from the base. Allow me to add my token 
of appreciation for this interesting series 
articles.” 

I will close the present article with a so! 
tion contributed by Mr. Edward H. Wrig! 
of Hudson, N. Y., promising, however, tht 
some curious and unique solutions are r 
served for a future article. Fig. 9 is a pla 
Fig. 10 an end view, and Fig. 11 a sid 
elevation of Mr. Wright’s device, who 
scribes it as follows: 

‘*A and B are the disks with their spi: 
dles, upon which are placed two cams, (’ 
and D, of equal size and the same shape 
Hand F are the roller guide rods, with arms 
FH and F’, to which are attached the four 
rolls G. These rods slide in their guides 
ITH. Theroll Gin the cam @, on the arm 
x’, has the same position in the groove of (' 
as the roll G, on the other end of the arm /’ 
has in the cam D. Also, the roll G in the 
cam Con the arm F' has the same position 
in the cam as the roll G, on the other end of 
the arm /”, has in the cam D. Therefore, 
on turning the driver A in the direction of 
the arrow, the cam C will force the roll (/ 
on the arm #, as indicated by the arrow, 
which will, in turn, force the cam D also in 
the direction as indicated. At tbe 
time, the cam ( will force the roll G on the 
arm #’ with the roll on the other end of the 
arm F' in the direction of the arrow i, 
which will, in connection with the arm £, 
drive the cam JP in the same direction as 
the cam (. Thus, by using the two arms, 
K' and F’, each to work on a different posi 
tion in the cams, there will be no dead 
center. [also think the device may be run 
at a much faster speed in either direction 
than is called for in the statement of the 
problem.” 


same 
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The Founding of Statues; With a Review 
of the Art as Practiced by the Ancients, 
and Up to the Present Time—IlI. 

By 8S. BoLuLAnp. 

Models, in clay or plaster, of large statues 
are now supplied by the sculptor, from 
which a correct impression in plaster is 
once obtained by the founder. Such a mode 
of an antique bronze of the Townley Venus i 
shown at Fig. 1 (page 5), a plaster impressi 
of which is obtained by first marking off two 
or more main divisions of the model and 
noting the parts which, owing to the pecu 
liar depressions on the surface, would [ai 
to separate from the model without fract 
ing the part; these found, aseparate piece 
mold is formed in plaster at such pla 
the outer portions of which will leave thei 
impression in the outer copes. The co). 
are formed by running plaster over the 
model, the several divisions of which are 
tained by constructing a wooden or « 
boundary at the points where it has b« 
determined to separate them, and are hl: 
firmly together by skeleton frames c 
structed with iron bars which are laid in 
plaster during the process of covering 
model. After these divisions have b« 
made in this manner, one by one, and b 
become sufficiently set or hardened, they 
carefully lifted away, set down on their 
backs, and the false pieces or cores wi 
drawn from the model and set in their 
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snective seatings in the copes. A correct 
impression of the model, no matter how in- 
tricate its form, is thusobtained over which, 
after well oiling, the requisite thickness is 

d on in wax by repeated coats applied 
with a brush. The mold being now ready 
for forming the core within, a suitable core- 
iron is formed by attaching cross-bars to one 

more main central rods, such cross-bars 
reaching into the remote parts of the core 
as seen at Fig. 2; this skeleton core-iron is 
then placed in position inside the prepared 
mold, and, after making the necessary prep 
arations, by means of pipes, A A, for con- 
veying away the gases from all remote 
parts, the composition or cement is poured 
therein from the highest part of the mold. 
The cement commonly used for cores in 
bronze castings is composed of two parts of 
finely ground fire-bricks to one part plaster 
of paris mixed with water to the consistency 
of cream. 

The setting or hardening of cores formed 
from these materials takes place very soon 
so that the plaster copes may be taken 
away almost immediately. By exercising 
care this may be done without much, if 
any, damage to the surface of the newly 
formed wax model. The core, surrounded 
with its wax fac-simile of the original model, 
is now stood on a suitably provided base 
and only needs the requisite anchors for 
keeping it in position when the wax has 
been melted out, which emergency is met 
by inserting, at suitable places, rods of 
bronze through the core, as seen at BD B, 
Fig. 2, the ends of which standing out some 
distance from the figure, are made secure 
by being cemented firmly into the cope, 
when the latter is duly formed. 

The next process is to connect the wax of 
the figure with a number of holes provided 
at the base as shown at C C, by means of 
outlets composed of the same material; also 
to attach wax running gates, D D, at such 
places and in such number and size as will 
insure a safe and clean pour. The gases 
generated inside the mold when it is cast 
are led away at the top by means of vents 
direct, or they may be formed in the same 
manner as the gates in wax. 

After inlets, outlets and vents have been 
all secured to their respective places on the 
figure, the whole surface is painted over 
with a fine composition of some kind; some 
use fine brick-dust mixed to a consistency 
with thin glue water whilst others prefer 
the white of egg, or molasses, according to 
the nature of the work. When about one- 
quarter inch of this composition has been 
laid over the surface and become moderate- 
ly hard, the common or ordinary loam, with 
a plentiful admixture of horse manure or 
cow hair, may be applied, and a backing of 
bricks built round, after the usual manner. 
It is usual, in some cases, to surround the 
bricks with iron curbs at once, so that all 
danger fromthe jarring incident to pit ram- 
ming may be avoided. 

Whatever method of firing be adopted it 
is necessary that these molds, inside and 
outside, be thoroughly dried. 

As will be readily seen the wax thickness, 
followed by gates and vents, will begin to 
flow out at the lower apertures, C C, Fig. 2, 
as soon as the heat begins to take effect, and 
a constant flow will continue until every 
portion of wax will have run out, leaving 
the core and cope held in their true relative 
positions by the bronze rods, B B, previously 
spoken of, 

VYhen the whole has been thoroughly 
dried it only remains to plug the lower aper- 
tures, C C, through which the wax has es- 
caped, form the runner basin, and all is 
ready for running in the metal. 

‘he wax used for the above purpose is 
coiuiposed of one part each of tallow, turpen- 
tine and pitch to ten parts of wax. The 
fine surface of these molds absorbs more or 
less of the carbon of these ingredients, and 
by this means is rendered sufticiently refrac- 
tory to resist the burning quality of the 
niolten bronze, and it is to this happy com- 
ition that the beautiful results of the czre 
‘ue process is owing. 
ymetimes these main copes, as provided 
the method explained above, are at once 
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filled with the core composition, after the 
skeleton core-iron has been placed therein, 
the copes being then taken away and the 
thickness pared off by the molder, after 
which they are again adjusted round the 
core, and the space run full of wax. The 
process is to be then continued as before 
explained. 

The molding of statuary in cast-iron is 
almost as exclusive a business as that in 
bronze. The various manipulations must 
necessarily be more difficult because the 
materials used for constructing the molds, 
being more open, are proportionately less 
tough, and, consequently, greater ingenui- 
ty is demanded to construct the molds so 
that they will endure safely the handling 
to which they are subjected. 

Cast-iron in a molten condition, being hot- 
ter than bronze, remains fluid longer; this, 
added to the fact that when the former 
metal is used the castings must be much 
thicker than the ones in bronze, makes it 
much more difficult to obtain a smooth 
surface, because as long as the metal is 
in a fluid state, and aided by the press- 
ure behind, it is melting the non-refractory 
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Antique Bronze of the Townley Venus. 


Fig. 1 
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complexity of the division of his mold be. 
During the process of building provision is 
made for pouring by placing running gatesat 
favorable points; hooks and staplesare insert- 
edinthe various small pieces, or false cores, 
which must necessarily be formed separate 
from the main copes, these hooks being after- 
wards used for fastening them to the main 
cope before the final closing of the mold 
The separating of the mold is a delicate 
operation requiring considerable experience 
and judgment on the part of the molder. 

After all the parts have been built around 
the statue the edges of the joints are made 
even and guide marks made so that the final 
closing may be facilitated; they are then 
taken away, one after another carefully, till 
all have been removed, after which the clay 
figure or thickness is removed and the mold, 
inside and outside, treated after the manner 
usual for ordinary loam work, dried thor- 
oughly, closed together, rammed in the pit 
and cast. 

The system of molding colossal statuary 
in pieces, to be afterwards joined together 
by pinning, etc., is fast gaining favor where 
the old prejudices regarding the supposed 
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The flasks for this class of work are not 
necessarily different to those in ordinary 
use, except that the nicest fit is indispensa- 
ble. Three pieces of flask are needed, one 
being simply a frame; the other two, al- 
though constituting upper and lower flasks, 
are to be both barred, and for that reason 
may be both called copes. On account of the 
irregularities of the surfaces they are usual- 
ly made with loose bars. These flasks are 
always best when they are made inter- 
changeable. For molding the outside of 
the piece of model which we will suppose 
to be a portion of the body of Fig. 1, one- 
half of the model is set into the frame 
piece asa roll-over flask; the ends are then 
rammed flush with t*2 model, and the out- 
side formed by ramming false cores all 
round if necessary. These false cores over- 
come all difficulty with regard to broken 
and uneven surfaces, as they can be made to 
separate at such places and in a direction 
favorable to a clean lift. When these false 
cores have been all formed out of fine tough 
sand, suitably strengthened with irons, and 
provided with the necessary lifting staples, 
also the running gates set therein at the 
proper places, a joint is made 
over all with parting sand and 
the first cope ‘set thereon and 
rammed. This done, the cope 
is lifted and set down on its 
back, the false cores are taken 
off the model and placed in their 
respective places in the cope, 
which now presents the exact 
impression of this side of the 
model and must, after due pre- 
paration, be used for ramming 
the first half of the main core. 

The opposite side of the model 
is now treated exactly as was 
the first up to the point of lifting 
the cope, which, when rested on 
its back, must not have the false 
cores placed therein, as in the 
first cope, until they have been 
utilized for forming the upper 
half of the main core. As before 
stated, the first half being duly 
prepared by laying thereon a 
thick coat of parting sand, a 
layer of core sand is then spread 
all over, and the core-iron placed 
in position; and after due pro- 
vision has been made for vents 
and supports — somewhat after 
the manner shown at Fig. 2—the 
lower half is rammed level with 
the joints of the first false cores; 
the upper half is then formed 
by placing the false cores of the 
second half in their respective 
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particles of sand on the surface, and forcing 
its way into the coarser materials of which 
the mold is made. To obviate this as much 
as possible is one of the chief processes in 
the production of cast-iron statuary, and no 
expense is spared to obtain the most refrac- 
tory facings known. 

For cast iron statuary the sculptor must 
first secure the services of a competent 
molder, who proceeds to form the core ac- 
cording as he is directed. Of course the 
molder must follow the instructions of the 
sculptor in everything pertaining to the 
contour of the core, but he must use his own 
judgment in arranging all the supports, 
anchors, vents, etc., according to the nature 
of the work before him. After the core has 
been duly formed by the molder the sculp- 
tor proceeds to form his figure thereon, us- 
ing fine clay for the purpose, which, like 
any ordinary piece of loam work, forms the 
thickness and is taken off when the impres- 
sion has been obtained. The molder in build- 
ing his cope around the figure takes cogni- 
zance of all its irregularities, and provides 
for a correct separation of all its parts with 
as little damage as possible to the original 
design. According to the depth and direc- 
tion of the various depressions on the sur- 
face of the statue, so will the number and 


discredit of producing statues piecemeal 
have disappeared, and very many of these 
figures, including the Statue of Liberty, New 
York City, are now made in this manner. 
Cost for transportation, risks in molding, 
chances for unsoundness and weight of 
metal used in molding colossal statuary by 
the old methods, are by this means consider- 
ably reduced, whilst it is claimed that all 
seams can be so neatly fitted as to defy the 
keenest scrutiny to discover where the junc- 
tions have been made. It 
that by this separation into convenient sec- 
tions they can be easily made in sand, which 


is also claimed 


gives a better impression and greater regu- 
larity of thickness; also that the thickness 
can be easily arranged to give the most 
metal where the greatest strains exist. 

The process of molding in sections is to 
divide the plaster model at such places as 
will be most favorable for molding, due con- 
sideration being given to the parts which 
will best hide the points of junction, when 
they are joined together. The cutting is 
done with small saws, and after the several 
pieces have been provided with the requi- 
site tenons and mortices for joining togeth 
er when cast, and any weak parts strength- 
ened by cross stays, should the model be 
hollow, they are ready for the molder. 
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order over the lower ones, con- 
tinuing the ramming of the main 
core inside as they are thus set 
over alternately; thus, step by 
step, continuing the process until 
the last false core has been so placed, and 
by this means the main core formed, The 
false cores are now lifted away and secured 
into their respective seatings in the second 
cope. 

All that now remains to be done is to 
shave off the thickness at this half of the 
main core, cover with the roll-over flask, 
fill with sand and ram hard enough to sup- 
port the core, which, when the two flasks 
have been fastened together, is reversed, 
the cope lifted off and set down on its back 
like the other. The false cores are now 
lifted off the main core and secured in their 
seatings when the remaining half of the 
main core is shaved down, the molds finished 
and blackened, and all is ready for the oven. 

All sands for false cores and other intricate 
parts of the outside of molds, made like the 
above described, should be of a fine, tough, 
but open nature; whilst that for the cores 
should be chosen principally for its openness. 

For very small statuary in bronze it is 
only necessary to make a small block core 
out of the porous cement, which though 
porous is very tenacious and admits of being 
cut and filled to any form required. When 
this has been formed and due allowance 
made for thickness, the artist proceeds to 
lay on the wax, on which he may, according 
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to his ability, bring out the most delicate 
lines and curves imaginable. When the 
figure has been completed on the wax thick- 
ness, it only remains to thrust a few wires 
through the whole, and surround it with an 
iron flask, filling the space between with the 
porous cement. By the application of heat 
the wax is caused to run from the mold at 
the bottom, through holes provided for that 
purpose, and, as the core is held in a correct 
position by the wires which are firmly fixed 
in both the inner and outer cement bodies, 
the mold, when dry, can be turned with the 
holes on top; the latter serving the purpose 
of running gates for filling the space, pre- 
viously occupied by the wax, with metal. 
The greatest care must be exercised in this, 
as in the other methods, to have the mold 
thoroughly dry and free from steam, and 
beside vents from the core, there must be 
free vents from all points in the casting in 
which air or steam might get confined. By 
this means, the most remote and delicate 
parts of the mold are reached by the fluid 
metal, and a good impression of the whole 
of the original wax figure obtained. 

The figure to be produced in bronze may, 
if not too large and unwieldly, be worked 
direct after this manner: A plaster cast of 
the figure, previously wrought and finished, 
or any other finished object, is the pattern 
from which the molder takes an impression 
in two halves. These impressions are car- 
ried off the model in stout iron skeleton 
frames after the manner previously de- 
scribed. The material from which they are 
made being, in this case, composed of a 
mixture of one-third plaster of paris to two 
thirds fine brick-dust, made to the right 
consistency with water, not only enables the 
molder to take a good impression of the 
model, but being made porous, by the brick- 
dust introduced, may be used as molds 
proper for the outside. Sheets of fine clay 
are now rolled out, and spread evenly all 
over the surface as thick as it is intended 
the metal should be. When this has been 
done the molds may be clamped together, 
and the inside filled with the same mixture 
as for the copes, but if the core is large or 
complicated the skeleton core iron must be 
used as in the cases before mentioned, not 
forgetting to make provision for carrying 
away the gas from the heated: core, ete. 
The mold can now be again separated, the 
core lifted out, and the thickness removed ; 
and as it is really composed of a top and 
bottom flask, the joints may be utilized for 
carrying the air and steam from the interior 
of the mold to the top by means of gutters 
cut therein. If it isthought advisable to run 
the metal into the mold at any point below 
the top, gates may also be prepared in said 
joint. When and core have been 
thoroughly dried, the closing proceeds in the 
regular way, excepting that all studs re- 
quired for holding the core in position must 
be made of bronze. 

All that remains to be done after the 
upper half has been closed over is to bind 
the whole firmly together with stout iron 
clips provided for the purpose, elevate the 
mold to the required angle, make the pour- 
ing basin and cast. The nature of the 
materials used for both core and cope in this 
instance admits of no half measures in dry- 
ing—this must be absolute. 

The model or pattern, in this instance, is 


copes 


saved, 

No country equals France for the number 
of its fine art foundries, the principal ones 
being in and about Paris. The most sys- 
tematic methods prevail, and no effort is 
spared that will enable them to maintain 
the supremacy which, at this day, right- 
fully belongs to them ; economy is studied 
in every detail of management, as exactly 
as it isin the best managed factories of the 
day. Some of their inventions for the treat- 
ment of art work in the foundry are of 
world-wide reputation, and must be seen to 
be fully appreciated. 

The Egyptian bronze consisted, according 
to Bessari, of two-thirds brass and one-third 
copper. Pliny says that the Grecian bronze 
was formed by adding one tenth lead and 
one twentieth silver to the two-thirds brass 
and one third copper of the Egyptian bronze, 


AMERICAN MACHINIST 


and that this was the proportion afterwards 
made use of by the Roman statuaries. 

The modern bronze is commonly made 
of two-thirds copper fused with one-third 
brass, and recently, owing to the great de- 
mands for ornaments and decorative furni- 
ture, lead and zinc in small proportions 
have been added. These additions, it is 
said, increase the fusibility of the alloy, and 
facilitate the process of casting. 

In mixing plaster never pour the water 
on the powder, but shake the powder into 
the water, taking care that it does not run 
into lumps. Proceed in this manner till the 
powder comes to the level of the water 
and then stop, if a thin plaster is wanted; 
a little more if a stronger plaster is needed. 
Amateurs commit the error of being too 
hasty in their movements, stirring the whole 
as it is being poured, and using too much 
of it. When the whole of the gypsum has 
been poured in, allow the ingredients to 
remain undisturbed for a few seconds, and 
then stir gently with a spatula; when it has 
assumed the consistency of cream, pour at 
once into the mold; it will then set in ten 
minutes, and be ready for taking out in 
half an hour. 

a 
Locomotive Crosshead. 


The aim in designing this crosshead has 
been to maintain a more accurate alignment 
of piston rod, thus reducing wear in cylin- 
der to nearly that of packing rings only, 
and to increase the length of service of gibs 
by increasing the wearing surface on up 
thrust 100 per cent., on down thrust 30 per 
cent., without change in guides now in 
general use. 

This is obtained by taking advantage of 
the clearance of the ends of guides and 
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fortably warm fora car in England. It is 
all a question of climate. In Britain, a sum- 
mer temperature over 80° in the shade is 
considered excessive, and is quite rare. 


—_ 


LETTERS FROM PRACTICAL MEN. 


Restoring the Surface of Tracing Cloth 
—Marking on Blue Prints—A Simple 
Section Liner, 

Editor American Machinist : 

For restoring the surface of tracing cloth 
after erasing, the best method I have found 
is burnishing. Place a triangle of hard 
rubber or celluloid—anything having a hard 
smooth surface—under the spot to be bur- 
nished, and rub the spot with anything 
hard having a polished surface, such as the 
side of a knife blade. 

Other methods for restoring the surface, 
such as varnishing or polishing with soap- 
stone, require too much time, and so are 
used only when a comparatively large sur- 
face is to be treated. 

For marking or making changes on blue 
prints, the alkaline water commonly used 
is unsatisfactory, because in a few days the 
figures and letters are very liable to become 
an unintelligible blot. For this work the 
most satisfactory ink I have used is made 
by rubbing down some Chinese white with 
alkaline water, adding a very little muci- 
lage for body to keep the white in suspen- 
sion. Thisink will work as nicely on blue 
prints in either the drafting pen or writing 
pen, as drafting ink does on paper, the lines 
being sharp and clear, and having no tend- 
ency to spread or run. 

A makeshift for a section liner can be de- 
vised froma bow pen or bow pencil. Set 
the needle point a little shorter than the pen 
or pencil point, and the opening between 





IMPROVED LocoMOTIVE GUIDE BARS AND CROSSHEAD. 


adding a third bearing under bottom of 
lower guide, thus allowing the extension on 
the back end of crosshead, the whole ar- 
rangement being clearly shown by accom- 
panying drawing which gives views of 
crosshead and guides in elevation and sec- 
tion; the drawing having been made with 
as few lines as possible to show clearly and 
avoid complication. 

This arrangement combines all of the good 
qualities of the square bar and Laird guide 
giving ample wearing and guiding surface 
in a most compact form. These large sur- 
faces will also admit of using cast-iron for 
gibs and guides, as the increased wearing 
surface reduces the pressure per unit of 
area, and therefore reduces the liability of 
forcing the oil off the surfaces of contact. 

This design of crosshead is the invention 
of 8. H. Kenyon, Pittsburgh Locomotive 
Works, Pittsburgh, Pa. 

—<--—_—_- 
Car Heating in Franee. 


Commenting upon the heating of cars in 
France, our contemporary, 7he American 
Engineer and Railroad Journal, finds fault 
with the cutting off of the steam from the 
heater when the temperature of the car 
reaches 59° F. There is nothing extraor- 
dinary in this when climatic differences 
are understood. The room of an invalid in 
England is supposed to be maintained at 
60° F. If this is sufficient for an invalid 
there can be no great harm in 59° F. fora 
car, The trouble with the cars in Europe 
is that they are often not heated at all, but 
no one would complain at 59°. It is well 
known that new arrivals in Australia, who 
pass the first winter in summer clothing, 
will wear an overcoat during the second 
winter when the thermometer registers 
70°F. Now 70° F. is certainly very uncom- 


the points the distance required between 
the lines. Then having drawn the first 
line move the triangle back until, having 
the pen or pencil point against the triangle, 
the needle point will be over the line just 
drawn; then draw the ,next line, and so on, 
placing the needle point over the last line 
drawn. J. J. Ewina. 


The Growth of Cast-Iron, 
Editor American Machinist : 

In conversation with my friend ‘‘ John’ 
the other day (who, by the way, is an ex- 
pert in the machine line), on the above topic, 
some facts were noted corroborating a 
theory regarding it. 

Now, as ‘‘John’s” experience covers 
many years at the business, and being withal 
somewhat shrewd at observing, many items 
and circumstances are at a ready hand for 
him to tell to the less informed inquirer. 
Cast-iron expands by heat (and for that 
matter other materials too) at a certain ratio 
to the number of degrees it is subjected to. 
To obtain a required sized casting from the 
foundry, the pattern furnished them must 
measure up all round 4 of an inch to the 
foot larger; this is acommon rule in pat- 
tern making for cast-iron; but that is only 
for the size of castings when first obtained. 

My friend ‘‘ John” many years ago was 
in the employ of a manufacturing com- 
pany as a tool maker, etc.; the firm used 
some cast-iron boxes for annealing and 
case-hardening purposes which, when new 
from the foundry, measured 24 inches long, 
9 inches wide, 10 inches deep, with sides 
i of an inch thick; one day the ‘‘super” 
thought it best to geta new supply of the 
boxes; so the machine man or tool maker 
was sent to order them at the foundry, being 
instructed where to find the company’s 
pattern. ‘‘John” measured up one of the 
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old boxes, and made his way to the foundry 
and pattern loft ; he found a pattern whore 
directed to find it; but as it measured mich 
less every way, he concluded that there 
must be another pattern, and so informed 
the ‘‘super”; both went to the pattern | ft 
and the ‘‘super” informed ‘‘ John ” that the 
boxes he measured were made from that 
pattern ; this led to an investigation in re 
gard tothe size and weight of the 
when new, and after being used for sme 
time, and it was found that the boxes which 
originally measured 24 inches long, 9 inciies 
wide, 10 inches deep, with sides and bottom 
% inch thick, had grown to measure al) ut 
25 inches long, 10 inches wide, 11 inc)hes 
deep, with sides and bottom 1} inches thick, 
and weighed correspondingly more tian 
when new ; question: Does cast-iron grow 
or increase in size by being continually 
heated for a space of time; or does re- 
peated heatings and allowing it to eo! 
gradually increase its size and weight ; if so, 
where does the additional cast iron ¢ me 
from? 

Later on, my friend went into the machine 
business himself, and being a natural expert 
had many bad jobs to ‘‘tackle” which 
would bother any ordinary man to get out 
in good shape. 

Some years ago a firm bought an engine 
of about 380 horse power; after a time it 
developed a fault which gave some trouble, 
viz., a loosely fitted crank. ‘‘ John” was 
called upon to prescribe for the sick crank 
He had crank and shaft brought to his shop: 
the crank was taken off, and the end which 
(did not fit) fitted the shaft was heated 
gradually to nearly a red, and allowed to 
cool off gradually several times ; lastly, it 
was heated as before, and placed in position 
on shaft and allowed to cool off as before, 
and the result was it shrunk on to the shaft 
solid, and, without doubt, is as solid to day 
if in existence. That end of the crank grew 
by repeated heatings, so that the hole grew 
smaller, while the rest or outside portion 
enlarged. The number of heatings was 
discontinued when the hole calipered small 
enough for a ‘‘shrink on fit.” 

Once more. A pump having a piston valve 
needed a new one. Our friend was called 
upon to do the job; not having a man 
handy to set immediately at the job, did it 
himself. To obtain the correct size it was 
necessary to reach in some distance with an 
inside caliper and transfer measurement to 
an outside caliper. 
was turned to size 
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In the usual manner it 
with the intention of 
draw-filing it to fit properly; but on trying 
it after it was turned he found it was the 
correct size, and to draw-tile it would make 
it too free a fit. Then came the necessity to 
enlarge it in the following manner: It was 
heated, and allowed to cool off gradually, 
and when the second trial was made it was 
found necessary to turn off quite a chip in 
order to get it small enough to fit by the 
draw-filing. I will say to the credit of my 
friend that he can and does fit correctly if 
he has half a chance to measure, but this 
was a bad hole to get at; but he got cut 
of it, as it was, 

knows some 


first-class, because he 
‘“‘tricks in trade.” Mark, it 
was turned too small at first—the size was 
enlarged by heating, etc., so that it had 1 
be turned the second time ; question: Did 
that piston valve grow by heating? It e: 
larged did it not? And that may be o 
definition for growth. 
More might be added, but enough 

this time. Francis W. Clover 
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An Electric Motor in the Foundry 
Editor American Machinist : 

Knowing that you are interested in 1 
the new shop appliances for saving lab» 
we send you herewith a photograph o 
new electric motor which we have just con- 
structed in our own shops here for our o\ 
use. These little motors are on the 4-p:! 
type, and may properly be called iron-cla 
The electrical horse-power, as shown 
tests, is from 14 to 1# horse power, at spec 
from 1,000 to 1,200 revolutions per minue 

We also send you a drawing-oftice sket 
showing a vertical plan of the arrangement 
of the fields and brushes. 
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sketches, one showing the application of 
this motor to a couple of rotary cylindrical 
sand riddles in use in our foundry for sift- 
ing and tempering molding sand. This 
out it has been in operation now for about 
two months, and has given us very great 
satisfaction. Before putting this little ap- 
paratus into use, it required the services of 
two men to prepare and temper all the sand 
for our sixty to seventy molders, whereas 
wit! the present arrangement one man does 
it all in about half a day. 

The power supplied to this motor is taken 
from the dynamo in our automatic engine 
shop, which is driven from the line shaft, 
and which ordinarily furnishes the power 
to our 5-ton Shaw electric crane in use in 
that shop. The extra power required to 
drive the sand riddles is unnoticeable, and 
we feel that practically it costs us nothing. 

The second sketch shows an arrangement 
which we are just erecting in our brass 
foundry, using a similar motor to drive a 
brass separator for separating the iron from 
the brass chips, and also water rattling mill 
for cleaning and annealing our brass cast- 
ings. 

In both of the places where these motors 
are put in use, it was impracticable to run a 
line shaft, or in any other way transmit the 
power without a great amount of expense 
for the transmitting machinery, and, as the 
power in either case is only used a small 
part of the time, the economy of operating 
it with a separate motor, which can be 
started and stopped instantly, is apparent 
without further discussion. 

Our reasons for making these motors in- 
stead of buying them were first, that we 
had a good electrician about our works 
whose services we find are well worth what 
it costs in keeping our other electrical ap- 
paratus in repair, we having an electric 
crane, two 60-light arc dynamos, with 57 
are lights, one 400-light incandescent light 
dynamo, and about 370 incandescent lights, 
electric fire alarm telegraph, and three elec- 
tric watch clock circuits. These motors 
were designed by him, and made practically 
in his spare time, as far as the electrical 
work was concerned; the machine work was 
done by one of the apprentices in our tool 
room. We also felt that in works of this 
size, where it was not only probable but 
possible that we should eventually use a 
large number of these small motors, it would 
be much better to make the patterns and 
have them on hand in case of repairs being 
necessary. As nearly as we can ascertain, 
charging up the time and material put upon 
them, these motors have only cost us about 
one-third what we would have to pay for 
them in the open market. 

Erie Crry Iron Works, 
per Wo. O. WEBBER, 
General Superintendent. 


Those Water Pockets, 
Editor American Machinist : 

In the light of what has been learned dur- 
ing the past twenty years of the evil effects 
of condensation and re-evaporation in the 
cylinder of a steam engine, I should be in- 
clined to enter a protest against those water 
pockets on the upper surfaces of the 
pistons of the engines of the ‘‘ William 
Windom,” illustrated in your issue of 
August 31. Imagine them filled or partly 
filled with water, as they surely will be, and 
this water struck and sprayed by the inrush- 
ing steam at the beginning of the down 
stroke. It appears to me thatif this is not 
the worst possible construction it is at least 
bad enough. H. F. 

The Cause of Boiler Explosions, 
litor American Machinist : 

The article on ‘‘Boiler Explosions” in the 
\MERICAN Macuinist of August 24th is 
‘imely, and expresses correct ideas, but I 
vish to call attention to the fact that public 

pinion in this matter as in many others is 
nelined torun to extremes A few years 


go many people believed that some mys 
erious agent caused almost all of the boiler 
‘xplosions, which so frequently destroyed 
ife and property, and the rest of them were 
vused by ‘‘low water.” 


In fact some man- 
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ufacturers still believe that it is impossible 
to explode a boiler that has three gauges of 
water in it, even if the iron is no thicker 
than a piece of brown paper; consequently 
if their man in charge knows enough to keep 
plenty of water in sight, that is the only 
qualification necessary. 


Motor 


Motor 4} 


=< 


{a 


@) q 


AO , 


Water Rattler Brass Separator 





MACHINIST 


true in many cases, but it does not apply to 
all of them, and the reason is a very plain 
one. 

In many of the boilers built at the present 
time a large portion of them are totally in- 
accessible, and therefore they cannot be in- 
spected thoroughly. Even with the ordi- 
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An ELectric Moror In A FOUNDRY. 


As a majority of the reading public have 
been shown that these mysterious agents no 
longer exist, or rather never did exist, and 
that for every explosion there is a plain 
cause, they are inclined to think that it isan 
easy matter to detect defects in boilers be- 
fore they fail. It may be admitted that this is 


nary multi-tubular boiler, as designed by 
some builders, there are so many tubes put 
in that it is impossible to reach some of the 
parts, either to clean or inspect them. Again, 
the way that some of them are set answers 
the same purpose, for we can scarcely ex- 
pect a steam user to dismantle his boiler 
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settings once or twice a year, when it is not 
definitely known that defects exist, simply 
for the purpose of examining them. 

The foregoing is not intended to excuse 
those manufacturers who have old boilers 
in use, which have not been thoroughly in- 
spected for many years, their only objection 
being that to do so would make it necessary 
to remove a few bricks. The idea of hav 
ing the exact cause of every boiler explosion 
ascertained, and all of the particulars pub- 
lished, isa very good one, and it will be a 
good thing for engineers as well as the 
public at large, when it is put into practice, 
but after all it is of the same nature as the 
idea of shutting the stable door after the 
horse has been stolen. 

When the owner or operator of a factory 
refuses to allow his boilers to be examined, 
though there is good reason to believe that 
defects may be found, measures should be 
taken to publish the fact, and have it put 
on record, and then if disaster follows, it 
will be an easy matter to place the respon- 
sibility where it belongs. If such publica- 
tion is objectionable, then let him avoid it 
by having every part of his boilers carefully 
examined. Itseemsas though no reasonable 
objection can be offered to this plan. 

W. HW. Wakeman. 
eS 
Protection of a Trade Name. 


The Singer Manufacturing Co. has recent 
ly been successful in stopping the practice 
of selling sewing machines in England made 
in imitation of theirs as ‘‘Singer” machines. 
The justice before whom the case was tried 
said in his decision : 

‘* Any honest manufacturer or trader who 
really did not desire to get the benefit of the 
plaintiffs’ trade name and their advertise- 
ments and reputation ought to and would 
take care so to use the word ‘Singer’ as ap- 
plied to sewing machines as to prevent any 
possibility of doubt or deception ” ; and fur- 
ther, that ‘“‘it was certainly of the utmost 
importance to the plaintiffs that they should 
preserve their trade name. From the evi- 
dence,” his lordship said, he ‘‘gathered that 
some manufacturers and dealers, especially 
foreign manufacturers and dealers, desired 
unfairly to get the benefit of the plaintiffs’ 
The method 
adopted was gradually to eat away the 
plaintiffs’ rights. The system was one com 
monly adopted in cases of this kind. A 
slight attack is madein the first instance on 
the trade name by a user which may to some 
appear trivial, and as only slightly infring- 
ing the trade name. That is persisted in for 
some little time, and made a step for a fur- 
ther advance upon the trade name, and so on, 
until at last the unfortunate manufacturer, 
if not zealousin protecting his trade mark, or 
trade name, finds, after the lapse of some 
time, that the whole benefit has been taken 
away from him. Any steps in this direction 
ought to be carefully watched by the Court, 
and stopped, if unfair, even although, in 
some minds, one particular step made in 
that direction may not show itself as being 
of very great importance.” Mr. Justice 
Romer added, ‘‘ It isonly by great vigilance 
that a trade name can be properly pro- 
tected.” 


trade name and reputation. 
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According to the Rochester 72mes, a curt- 
ous failure of a car wheel took place there 
recently. The hub of one of the wheels of a 
mail car broke out of the wheel, leaving the 
wheel loose upon theaxle. The journal and 
wheel were very hot when found, and it is 
thought possible that this heating was re- 
sponsible for the breakage. 

We “suppose some one in Wellington, 
Shropshire, England, may be wondering 
why the specimen copy asked for is not 
sent. It is because no name was signed on 
the postal card, and we do not know to 
whom to send it. 

-—--—. 

Members have been notified that the regu- 
lar annual meeting of the A. S. M. E. will 
take place at the society’s house in this city 
December 4, 5, 6 and 8. 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MACcaINIstT will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

a> 

There is Always Some Distortion. 

One of the things that most machinists 
have to learn is that they are not working 
with materials that are really ‘‘ unyielding,” 
as iron and steel are commonly considered 
to be, but with materials that yield readily 
to every strain imposed upon them. 

It is far too common when shaping parts 
of machinery, or when erecting machines, 
to impose strains of various kinds upon 
them, and assume that they do not change 
form on account of those strains. Instead 
of this it should be more fully realized that 
in every case there is a change of form, de- 
pending upon the character and amount of 
strain ; and whether or not this change of 
form will be prejudicial should be con- 
sidered. 

A cast beam, specially designed for ex- 
treme rigidity, will yield readily to a small 
transverse strain, as is perhaps best shown 
by bench measuring machines, in which, 
though the bed of the machine may be what 
we call extremely rigid, yet a small lifting 
force applied to one end of it produces a 
very perceptible effect in the way of bring- 
ing the contact points together, an effect 
which is readily perceived by the present 
refined methods of measuring. 

One of the most vivid proofs of the ex 
treme elasticity of steel is afforded by a 
very interesting experiment made by Sellers 
Bancroft at the works of William Sellers & 
Co. Three cylindrical steel posts, 14’ diam- 
eter and 10” long, were placed in a vertical 
position upon a steel disk, the three posts 
arranged in the form of a triangle. On top 
of these was placed another steel disk and 
arrangements were made by which a pound 
weight could be very carefully placed upon 
or removed from the upper disk. An elec- 
trical contact was arranged in such a 
manner that any diminution of length of 
the columns would cause a bell toring. It 
was found that this pound weight was 
sufficient to make and break the contact, 
the bell continuing to ring so long as the 
weight was in place and stopping whenever 
it was removed. 

By experiments made upon specimens of 
the same bar of steel, and by calculation, it 
was determined that the steel bars were 

1 
14,000,000 
it is true, is a very small amount, but then 
one pound is a very small load for steel 
posts capable of supporting over 200,000 
pounds without permanent deformation, 
¢. e., Within the elastic limit of the material, 
and the experiment shows that even the 
lightest strains cannot be imposed upon the 
materials we bandle without a correspond- 
ing yielding ; which yielding may or may 
not be disregarded according to circum- 
stances. 

To this fact that metals always yield 
under strain is undoubtedly due much of 
the ‘‘ wearing to a bearing” that is often 
considered necessary in new machinery. 
Machine spindles ground and lapped accu- 
rately to a bearing while unloaded and 
subjected to no strain may not be to a 
bearing when loaded and in operation, 


compressed of an inch, which, 


especially if subjected to transverse strain. 
Engine crank-shafts deflect by the load of 
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the fly wheel and other strains put upon 
them. Surfaces scraped toa surface plate 
are no longer true when differently loaded, 
or when the weight of the machine itself is 
allowed to produce distortion. 

In this connection, the way in which 
Professor Sweet was led to suggest that 
machine tools should rest upon three legs is 
of interest. In the machine shop at Cornell 
University they had a small planer that would 
plane ” and Prof. Sweet noticed 


“winding,” 
that the work was not always in wind the 
same way. He then noticed that the direc- 
tion of the winding depended upon which 
side of the planer the heavy chuck rested 
upon the floor, and by moving this chuck 
from one side to the other he could make 
the planer take a heavier cut upon two 
diagonally opposite corners of a piece of 
work, over which a cut had previously been 
taken. By so placing a jack screw as to 
raise the legs at one end slightly off the 
floor, and then moving this jack screw later- 
ally until by trial its proper position was 
determined, the planer was made to plane 
true, and the chuck could be placed upon 
the floor at either side of it without affect- 
ing the work. 

This showed simply that floor and planer 
yielded sufficiently to produce a noticeable 
effect upon the work. 

ae 
Protection of Patents, 








Thomas A. Edison is, it seems, very 
much dissatisfied with the present laws re- 
lating to patents, and has been ‘quoted as 
saying that no more patents were to be 
taken out by him. Speaking of a cure for 
the evils of the present system, Mr. Edison 
said: 

‘‘Well, I should say that the one simple 
thing which would cure it would be such a 
change in the procedure of the United 
States Circuit Courts that when a man came 
before the court with a patent charging 
that some one was infringing, he should 
have a preliminary injunction at once re- 
straining the pirates until they themselves 
proved that the patent was not a valid one. 
That would be only justice to the man who 
had gone through all the work and trouble 
of pioneering an invention and introducing 
it to the public before the appearance of the 
pirate upon the scene. Certainly on all the 
lines of common decency and justice the 
man who has been the pioneer of a patent 
is entitled to the benefit of the law.” 


At first sight this remedy looks well 
enough, but the fact is that there are many 
cases in which perfectly honest persons are 
charged with infringement; and where such 
a person, believing in his perfect right to 
do so, has gone ahead and built up a manu- 
facturing business, it does not seem right 
that simply because it is asserted that he is 
infringing his business should be stopped 
and perhaps permanently injured, pending 
a decision of the courts, which may be de- 
layed for months and even years. Espe- 
cially would this seem to be unjust in view 
of the fact that if it is finally decided that 
there has been an infringement, the in- 
fringer is always required to pay for the 
past use of the patented article. 

Acceleration by Retardation. 


A friend sends us a clipping from 7%e 
Sun which is an editorial article founded 
upon the alleged opinion of a locomotive 
engineer and others, that the reversal of a 
locomotive may cause the train to shoot 
ahead more-rapidly instead of checking its 
momentum, and that to the fact that loco- 
motives have been reversed are due some of 
the collisions that might otherwise be 
avoided. 

This, of course, is simply a case of erro- 
neous observation of phenomena. It is 
generally agreed that when brakes are ap- 
plied to stop a train, and the force with 
which they are applied is sufficient to slip 
the wheels upon the rails, the retarding 
effect is considerably less than when ap- 
plied with a force just short of that point. 
The same may be true of driving wheels 
driven backwards by steam instead of re 
tarded by it or by driving-wheel brakes; 
but it might be well for those who think 
that slipping or reverse motion cause an 
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acceleration of the train’s motion to try 
running trains over the road on that princi 
ple. When an engineer sees before him the 
probability of a disastrous collision is not 
good time to expect of him accurate and r 
liable observation of what takes place. 
aoe 
French Engineers in New York. 


The visit of the members of the Sociét: 
des Ingénieurs Civils to New York as guests 
of those American engineers who were at 
Paris in 1889, proved a very pleasant occa 
sion, and seemed to be very much enjoyed 
by the visitors. They were met upon 
arrival Sunday morning, the 3d, and suitably 
welcomed, the festivities beginning on Mon 
day with a breakfast at the Engineers’ Club, 
after which carriages conveyed them through 
Central Park to the gate house of the 
Croton Aqueduct, where Chief Engineer A. 
Fteley explained the work. Proceeding 
then to Washington Bridge, R. H. Hutton, 
the engineer of that structure, was met, 
after which they proceeded to examine the 
new water-works construction under the 
guidance of the engineer, A. P. Boller 
Driving the entire length of Riverside 
Drive, the Twenty-sixth street station of 
the Edison Electric Illuminating Company 
was then inspected. The principal feature of 
Tuesday’s entertainment was a luncheon in 
the banqueting room of the Equitable Build- 
ing, during which a number of addresses 
were made. After this the Houston street 
power house of the Broadway Cable Road 
was inspected, and a visit made to the 
Brooklyn Bridge under the guidance of 
T. C. Martin, the engineer. 

Wednesday the party took passage on 
the ‘‘Laura M. Starin” at foot of East 
Thirty-first street, and went up the river to 
the works of the De La Vergne Refrigera- 
ting Company, and returning down the 
river under the bridge inspected the Sound 
steamer ‘‘ Puritan,” and the terminal station 
of the Pennsylvania Railroad. 

No assignment was made for Thursday, 
this day being set apart that each visitor 
might pursue his own inclination, or attend 
to business affairs before departure for Chi- 
cago, which took place by special train 
Saturday, 9th. 

ee 

The engineering class, 1893-1894, at the 
Young Men’s Institute, 222, 224 Bowery, 
New York City, will be re opened on the 
evening of the first Wednesday in October, 
and thereafter the class will meet every 
Wednesday and Friday up to the following 
May. It will be in charge of Wm. H. 
Weightman, an engineer who has had con- 
siderable practice and experience in the field 
of engineering. He has had charge of this 
class for several seasons, and the interest 
evinced by his scholars, and the progress 
made by them are evidences of the popu- 
larity and qualifications of the teacher. 
This is an opportunity which should not be 
missed by young men who wish to improve 
themselves in this line of study. 

——— 
Literary Notes. 


d 





We have received from Angus Sinclair, 
Secretary, a copy of the ‘‘ Reports of Pro- 
ceedings of the American Railway Master 
Mechanics’ Association, Twenty sixth An- 
nual Convention,” held at Lakewood, N. J., 
June 19-21. We have already given a run 
ning account of the meeting, and it is only 
necessary to say that this book gives a com- 
plete and detailed account of what took 
place there, conveniently arranged for pres- 
ervation and reference. 


LOCOMOTIVE ENGINE REPAIRS. By L. C. 
Hitchcock, General Foreman of ‘Soo Line” 
shops. 


This isa little book intended especially 
for machinists who work upon locomotive 
repairs, though it contains many sugges- 
tions that might prove useful to machinists 
doing almost any kind of work. The author 
takes up in separate chapters, and explains 
the principles and methods followed in 
doing the more important repair work upon 
locomotives—does this in a plain, straight- 


‘ 
al 
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forward manner, and uses engravings wher- 
ever necessary. The book is well printed, 
pound in flexible cloth covers and sells for 


50 cents by its publishers, the Debs Pub- 
lishing Co., Terre Haute, Ind. 


gPIONs ae 
> GnsWERS 


Questions of general interest relating to subjects dis- 
sed in our columns will receive attention in this 
department. The writer’s name and address should 
rys accompany the question. Neither correct initials 

nor location will be published when there is a request to 














t effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

(453) E F., ‘Jersey City, N. J., writes 


Kindly inform me of an evening mechanic al 
drawing school, other than the Cooper 
Union, as on account of the overcrowded 

condition of this school I failed to gain ad- 
wniladicih. A.—Apply at the engineering 
class of the Young Men’s Institute, 222 and 
224 Bowery, New York. 


454) O. A. B., Harrisburg, Pa., writes: I 
am anxious to know what books to study 
for a better preparation to enter college; 
electrical engineering is my object. What 
schools would you suggest? A.—There are 
mind good technical institutions in your 

tate; we may suggest the Lehigh Univer- 
sity at Bethlehem. Write to this institution 
for particulars relating to the examination 
for admission, which will probably enable 
you to make the proper choice of books. 


(455) T. C. K., Dayton, O., writes: Please 
state whether you have ever illustrated a 
naphtha engine. If not, please give a de- 
scription of one if not too much trouble. A. 
—A naphtha engine has been illustrated in 
our issue of June 12, 1886. This motor ex- 
pands naphtha vapor for power and uses the 
same vapor in part for fuel. There are 
other designs in which a vapor is generated 
from the naphtha and used as fuel for gen- 
erating steam. In this case the motor is 
simply an ordinary steam engine. 2. What 
is naphtha? A.—It is an artificial volatile 
colorless liquid obtained from petroleum. It 
is a general term applied to the products of 
the distillation of crude petroleum between 
gasoline and refined oil. Ordinary petroleum 
now yields from 6 to 12 per cent. of this ma- 
terial. 


(456) H. C. K., Holyoke, Mass., writes: 
K er inform me which is the best metal 
for a bearing in which a spindle is to run at 
arate of 5,000 revolutions per minute with- 
out heating. A.—For vertical wrought-iron or 
steel spindles, phosphor bronze makes a 
good bearing; the spindle in the routing ma- 
chine shown in our issue of January 31, 
1889, runs in phosphor bronze bearings, 
and makes 12,000 revolutions per minute 
without heating. Cast-iron bearings are 
sometimes used which answer the purpose 
well provided ample provision is made 
for a continuous lubrication. For step bear- 
ings cast-iron is frequently used and works 
very satisfactorily when it is kept well lu- 
bricated. For horizontal spindles a good 
hard Babbitt metal can be used with advan- 
tage in the bearings. Of course, for spin- 
dies running ata high rate of speed the best 
of workmanship is absolutely necessary; if 
they are not perfectly round, or in perfect 
alignment, heating of the bearings will be the 
result.. The bearings must also be correct- 
ly proportioned for the work they have to 
do, 


(457) X. Y. Z., Michigan City, Ind., writes: 
There is in course of erection a stand-pipe 
110 feet high, 10 feet diameter, base plate 12 
feet diameter; total weight of steel, 60 tons. 
The stand-pipe is not buttressed and stands 
upon a foundation 5 feet deep in the ground 
ind 6 feet high above the ground, composed 

faretaining wallof small stones; the central 
part is filled with small stones laid in lime 
imortar—not cement—the whole resting upon 

sand bed without piling or other sub- 
structure. Diameter of foundation at base 
is 18 feet. Is this structure safe or should 
the height of the pipe be diminished? A.— 
from your description we are of the opin- 
ion that the structure is safe endugh, but 
we do not care to say so positively without 
examining the ground. However we sup- 
ose that the structure is being put up un- 
ier the direction of a competent engineer; if 
iot, it may be that to repair defects, after 
he structure has been tinished, will cost 
considerably more than the expense incurred 
by engaging a competent engineer at the 
Start. 


(458) R. W., Louisville, Ky., asks: Which 
is the best practice in setting a stationary 
return tubular boiler, to make the bridge 
wali conform to the shape of the boiler, or 
to build it straight across? A.—If the 
bridge wall is of brick, we should build it 
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straight across. Sometimes, however, the 
bridge is a wrought-iron water space com- 





municating ye the inside of the boiler. 
When these water bridges are used, the 


upper end ould conform to the shape of 
the boiler, so that the ends incline upwards 
to facilitate the escape of the steam bubbles 
as they are formed on the inner surface. 

. I was always of the opinion that the area 
over the bridge wall was governed by the 
amount of coal consumed, but a friend of 
mine says it has nothing to do with it. 1. 
—The area above the bridge wall depends 
on the size of grate, strength of draught, 
character of fuel, thickness of fire, and the 
relative quantity of air admitted through 
the bars and above the fire, or behind the 
bridge itself. As an approximate rule, 
make one area equal to one sixth of the 
grate area; it may have to be reduced to 
one dicks, the best height between these 
two limits can be determined only by actual 
trial. 


(459) X. Y.., , writes: In looking 
over your back numbers I noticed the an- 
swer to Question 353 in your issue of Aug 
ust 18, 1892, relating to strength of beams 
I do not understand it, and therefore should 
be pleased if you will kindly explain it and 
show how you have obtained the different 
constants used, and how you have made the 
reductions of formulas. Please give all par 
ticulars. A.—The formulas in the answer 
referred to have been obtained from the fun 
damental formula employed for computing 
and investigating the strength of beams, it 
is as follows : 

w= 5S! 
c 
In which © denotes the bending moment; 
S the tensile or compressive stress per 
square inch on the fiber most remote from 
the neutral surface of the beam; « the dis- 
tance in inches from the neutral surface to 
the most remote fiber, and / the moment of 
inertia of the cross section. This formula is 
used for computing the strength of beams 
of any cross-section, either rectangular, 
round, elliptical, I form, ete. We prefer to 
use this formula in preference to the ordi- 
nary formulas usually given in engineers’ 
pocket-books for rectangular beams because 
its application is of greater range and the 
results are more satisfactory. The moment 
3.1416 x d4 

64 

the value of ¢ in formula (1) is in this case 
equal to 4d,in which d denotes the diameter 
of the circle. Substituting in formula (1) 
for J and ¢ their values as here given we 
have 


(1) 


of inertia 7 for a circle is , and 


y — 5X 3.1416 x a 
64x 4xd 

which reduces to 

V at S * 3.1416 ~« ds 

y= 55 ‘ 
If we take 50 tons per square inch for S, the 
ultimate tensile breaking strength of steel, 
and substitute this value in the last formula, 
we have 

“_ 50 & 3.1416 x «3 

ae 32 
For a beam loaded at the center and sup 
ported at the ends, the bending moment .V/ 
is equal to M = in which W denotes 
the load, and / the length between supports. 
Hence we have 


Wx _ 50x 81416 x a3 


32 
from which we get 
W 4x 00 & 3.1416 « @ (2) 


32 xX / 
Multiplying 4 by 50 and by 3.1416, and di 
viding the pumerator and denominator by 
32, we have 
W 19 6385 & d’ 
l 

as given in the answer referred to. For 
finding the center breaking load of a square 
beam supported at the ends we again use 
formula (1). The moment of inertia / for a 


ce iss 


d, in which d denotes the length of a side of 
the square in inches. Substituting these 
values for / and ¢ in formula (1) we have 


. a . 
square section is, and the value of 


Sx d 
M ‘ 
Rx4ixd 
which reduces to, 
Sx a 
M < ; (3) 
) 


temembering that for a beam supported at 

both ends, the bending moment 1s equal to 

Wx? 
t 


, formula (3) may be written, 


Wx l Sx a 
4 6! 

from.which we get, 
, S x d8 


Taking a value of 50 tons for S, and re 


ducing, we have, 
- 33 33 & 8 
iH} ee 
l 
as given ion the answer referred to. 2. Can 
these formulas be used for finding the load 
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which any beam made of any material can 
support? A.—Formula (1) can and should 
be used for finding the strength of any 
beam, the other formulas are simply a re- 
duction of formula (1) for a particular case. 
In order to use this formula, all that is 
needed is to take proper value for J and ¢, 
and the safe working tensile or compressive 
stress for S; all these are given in many of 
the engineers’ pocket books, and books treat- 


ing on mechanics, Of course, .V depends 
on the manner of loading the beam; for 


convenience of reference, we give the follow- 
ing formulas for beams of rectangular cross- 
section and loaded in different ways. All 
these formulas are derived from formula (1). 
The moment of inertia / of a rectangular 


: : Oa? & : 
section is 73 , in which } denotes the base 
of the rectangle ; and d its depth ; the value 
of ¢ in formula (1) is, for this section, equal 
to 4d. Substituting these values for 7 in 
formula (1) we have, 
Ban BACKS 
12x43 ad’ 
which reduces to 
iw : Sx .* ae 
For a cantilever loaded at the end with W, 
we have 
i. Sb d® 
6 / 
For a cantilever uniformly loaded with W, 
S bd? 
= W t. hence, W = 2 rd 
9 6 7 
For a simple beam loaded at the center with 
W, and supported at the ends, 


W=€4 


Wi; hence, W 


Sb d? 

61 © 
For a simple beam loaded uniformly with 
W, and supported at the ends, 


Sa =? it 


M t. hence, 


S bd? 
6/ 
values for S 


hence, W 


Cc 
The following safe-working 
are generally employed : 
For timber. 
For cast-iron 


For wrought iron 
For steel. 


. 1,000 to 1,200 pounds. 
alee 5.000 to 6,000 pounds. 
10,000 to 12,000 pounds. 
12,000 to 20 000 pounds. 


When Sis taken in pounds, the load W will 
be in pounds. The breadth 4, depth d, and 
length / of the beams are all in inches. 
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Grant’s Gears, Lex’n, Mass., & Phila.. 
Ideal Drawing Stands. M. C. Hammett, 
Forming Lathes Mer. Mach. T 
6-Spiodle Turret Drills. A.O Quint, Hartford, Ct 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Expert model maker. J. L. Sardy,4 Cedar St , N.Y. 
Pattern and Brand Letters. A variety of sizes 
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Air Compressors for every possible duty 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
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Trade Mark 
Gould & Eberhardt, Newark, N. J. 
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Shafting Works, Drinker St., 
For best Return Steam 
tors, Positive 
Valves, 


ool Co., 
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Cald- 
Louisv Hie Ky. 
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; Yocum & Son’s 
Philadelphia, Pa. 
Traps, Pressure Regula- 
Acting Pump Govs, Back-Pressure 
t. Kieley, 11 W. 13th St., N.Y. Send for des’n 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cu'ters of 
all descriptions. R. M. Clough, Toliand, Conn. 

12-inch breech Boat ah rifled lpg ° mounting, 
went 114.000 Ibs., tront Gov't B'ld’g. World’s Fair; 
des*n on applica’n. Builders [ron F ios, Prov., R. 1. 

“Pumping Machinery.’ New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

Gear Cutters, Auto. Specially adapted for Motor 

ears and all other style Gears 

Gould & Eberhardt, Newark, N. J. 

De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co , Elizabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipm nt well 
adapted for Heavy Steamship Repairs. 

is Binders ” for the A MERIC AN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board cove rs, While the latrer has flexible 
covers wis full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN MA 
HINIST Pu BLIS HING Co, 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Suns, 53 East 
Tenth Street, New Took. 


A Curious Engine Disaster -Specializ- 
ing Machine Work. 

3y W. H. Boor. 

It is very difficult to provide against the 
breakdown of machinery, for it is impos- 
sible to foresee every cause, and expensive 
to guard against those which fore- 
seen. 


can be 
The addition of complication in all 
machinery may add to efficiency; it adds 
likewise to the danger of breakage, if only 
by reason of adding to the number of parts. 
But in some cases the additional parts are 
essential to a different principle in working, 
which may add to the. risk. Take, for ex- 
ample, the system of compound working of 
steam. One of the English insurance com- 
panies which takes risks on steam engines 
has found out way in which a com- 
pound engine may break down from which 
a simple engine would be free. The low- 
pressure eccentric became loose. This is an 
accident that has happened often, there can 
be little doubt, not only to simple engines but 
to compound, but on this special occasion 
it so happened that the low-pressure slide 
valve stopped in its middle position, or at 
least so near to that position, as to blank 
both the steam ports. With a light fly- 
wheel there might perhaps have been no 
accident, but as it was the high-pressure 
cylinder continued to work, the governor 
gave it more steam as the speed reduced, 
and the engine with fly-wheel ran 
sufficiently long to pump steam into the low- 
pressure valve chest until this burst. The 
insurance company now recommend a safety 
valve to be fixed between the two cylinders, 
as is done in compound locomotives. 
With an intermediate receiver of a very 
large size, it is easy to see that the press- 
ure pumped into the low-pressure valve 
chest could hardly reach to the boiler press- 
ure, as the stored energy in the fly-wheel 
would expend itself on the ordinary work 
done by the engine before the boiler press- 
ure could be reached, for the high-pressure 
cylinder could not by itself pump up so 
much back pressure. With small receiver 
however, two or three revolutions 
would be enough to get up a heavy back 
pressure before the momentum of the fly- 
wheel was exhausted, as happened in the 
case in point, and disaster was brought 
about. The necessity for water-relief valves 
in cylinders which had piston valves was 
similarly indicated by a series of break- 
downs occurring in such engines, the relief 
of water being impossible with the piston 
valve, which cannot be pushed off its face 
like the ordinary slide. In putting on such 
water relief valves, however, many of them 
were with heavily weighted short 
levers. Now, when there is water in a cyl- 
inder, it has got to move out very quickly, 
or else it smashes the cylinder. The weight 
on the lever of the relief valve, like every 
other weight, resists being put into motion 
result the valve 
moved and let out the water, but the weight 
stood still. What, then, did The 
weakest place, of course, which fortunately 
happened to be the valve lever; this bent 
under the blow from the water on the valve 


one 


good 


room, 


made 


instantaneously. As a 


move? 


it pressed upon, and relieved the pressure. 
Now 
weighted valve could not act properly as a 
for it not move fast 
enough without bending the lever. Natural 
law indicates a spring-weighted valve for 
such quick action, because the pressure of a 
spring may be great, but its mass is small, 
and can be quickly moved. 

of this matter of water- 
relief valves by the above breakdown, and 
mention it because it is an illustration of an 
attempt to bring out something differing 
from an already existing satisfactory spring 
loaded valve by a firm who had enough to 
do without this, and could better have pur- 
chased all the relief valves they wanted from 
specialist manufacturers. Manufacturing 
details of machinery is now so much a mat- 
ter of specialism that many firms who have 
their special linc of business, and yet feel 
compelled to supply incidentals, would do 
far better to purchase the details and do 
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little more than assemble the parts. To do 
this successfully should not be difficult, if 
attention be given to a few of the details in 
construction. 

For example, if a single barrel pump is 
to be made driven by belt and toothed gears 
the parts may be made at half a dozen 
different shops milesapart. One firm makes 
the crank-shaft, bends it out of the round 
bar and delivers it turned and keywayed for 
less than the crank could be rough bent 
by the pump maker himself. The toothed 
wheels are made by another firm, the 
pedestals or shaft bearings are bought off 
the shelves of a firm who make such things 
their constant occupation. 

A builder of engines, as Mr. Sweet says, 
will make all the parts in different rooms, 
and when assembled they will fit. If they 
were made in different towns there should 
be no difference. But in every-day work at 
reasonable prices the work may be perfectly 
sound and good, and not absolutely accu- 
rate. If a bored wheel is to be keyed on a 
turned shaft the chances are that if the 
shaft is made in one place, and the wheel in 
another, the diameter of the 4-inch shaft will 
be either too great for the 4-inch bore of 
the wheel, or it will be too small. If too 
great there will be money spent in filing, 
and if too small the wheel will really only 
bear upon the shaft along, theoretically, a 
mere line at one side and the key opposite. 
By abandoning any attempt to secure a 
positive fit of the wheel on the shaft—I 
mean a sliding fit with no shake—we could 
order both shaft and bore exactly 4 inches, 
and probably get them so very much more 
easily than we could get one of them 4” and 
the 4” plus one one-thousandth, and this 
gives us an absolute concentric fit of wheel 
and shaft. 

But they could not be put together. To do 
this a little over half the circumference of 
the bore is removed, a crescent being bored 
out by shifting the boring bar say ,,’' out 
of center and reboring with a radius say 
2,5. Ilearned this first from the Porter- 
Allen engine builders who thus bored their 
fly-wheels. They fitted the shafts exactly 
over nearly half the circumference of the 
shaft on one side and on the key opposite 
and are yet removable easily which can nev- 
er be the case with an ordinary bored fit, and 
yet after all the cutting out of the crescent 
bit only enlarges what is a gap even in the 
best keyed wheel unless a shrunk fit has 
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with advantage, and I have seen where 
great inconvenience and loss have ensued 
from the attempt to do work for which a 
shop was not fitted, and which has quite 
disjointed the legitimate course of work in 
such shop. 

It is often the case that those most inter- 
ested do not see the advantage of the sys- 
tem, and I know of a recent case where a 
piece costing sixty dollars in the rough cast- 
ing was obtained elsewhere bored, turned 
and of better quality for fifty dollars, and 
this was looked upon as wrong to the ma- 
chinists who did not have to do the turning. 
But half the people in this world cannot see 
beyond their noses. And yet these same 
machinists had more legitimate work in 
hand than they could get through; they 
were grumbling, did they know it, at the 
doubling of the capacity of the shop with- 
out increasing capital to be lying idle in 
less busy times. The above remarks are 
prompted originally by my knowledge of 
the difficulty found by the engineers of 
manufacturing establishments in obtaining 
reasonable tenders for work because of 
some fancied difficulty in its erection. The 
engineer can order his materials and put 
them together himself, if he feels sure that 
the difficulties have been overrated by the 
contractors. 
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(iraphical Determinations of Weights of 
Fly-wheels of Steam Engines.—Il. 





By Emit THeEtss. 


For driving engines we may in general 
regard the crank effort due to the resistance 
as constant, so that the curve representing 
it will be a straight line parallel to the axis 
of abscisse. The ordinate w locating this 
parallel is readily found, when we remem- 
ber that the work due to the resistance 
must be for each revolution equal to the 
work done by the power, which is measured 
by twice the area of the indicator diagram 


=2 f. Thework due to the resistance is 
expressed by w X 8 X 7, 80 that w = 
9 
ay. Accordingly, we find in Fig. 7 
3x T 


lines of resistance drawn full, with dot and 
dash, and dotted, to correspond with the 
different degrees of compression adopted. 
The weight of the fly-wheel is a function of 
the deviation between the crank effort curves 
of power and resistance. It may be proved 
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If we represent the area equivalent to the 
work due to the resistance reduced to the 
crank-pin (w X 8 X 7) by Fy, we may 
write: 

= Sac AO F . 
W = 92.20 (x) x F, (4) 

Let the I. H. P. of the engine be JN, the 
number of revolutions being n, then 

N= UX8&X7™XNR (5) 
33,000 





and 
a4 N 
wx 8s X wr = 38,000 x = I. 
n 


Substituting this value of F, into (4), 


W = 82.2 x 33,00 @XY yxy # = 
Vexn” F 
F ad N , axN , 
1,002,600 See = Mts Tee Ge 6) 
ae es so 


0 


Where ¢ ( = 1,002,600 _* )is the co- 
efficient of the fly-wheel, which may be 
calculated from the areas F and Ff). Fis 
found either by calculation or planimeter; 
F, is found by planimeter. In finding F,, 
a valuable check is furnished by the fact 
that the sum of the areas by which the 
resistance is in excess of the power must for 
each period or revolution be equal to the 
areas by which it falls below. If the sum 
of these areas is not the same, the error, 7. ¢., 
the difference between them, should be 
distributed among the different intercepted 
areas in proportion to their magnitude. 
Coefficients arrived at as indicated are given 
in Table I for 


CYLINDER NON-CONDENSING 
ENGINES. 


I.—SINGLE 


Weight of fly-wheel in pounds, W = 7 x 
ad N 
V? Xn 
steadiness, V the I. H. P. of the engine, V 
the mean velocity of the fly-wheel rim in 
feet per second, n the number of revolutions 


per minute, 7 = 1,002,600 


; where d is the coefticient of 


i found from 
0 
the diagrams. 

From this table the influence ‘upon the 
coeflicient ¢ and the weight of the fly-wheel, 
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Cut-off 4 | 14 


minute. 


Piston speed 
feet per 
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regularity of running. It is apparent from 
Fig. 3 that, of the areas intercepted between 
the curves of power and resistance, the 
greatest is among those by which the power 
falls below the resistance. These latter in- 
crease with increase of compression. The 
higher therefore compression is carried, the 
heavier will the fly-wheel have to be fora 
given coefficient of steadiness. 

Condensing engines were treated in the 
same way. The following general assump- 
tions were made : The terminal pressure was 
taken as 7$ pounds, the back pressure 4 
pounds, clearance 4 per cent. The cut-off 
varied from ;, to 4 of the stroke, and com- 
pression was carried as before, to the initial 
pressure, p, to 0.7 p, and 0, ¢. e., there was 
no compression. The weight of reciprocat- 
ing parts is to be taken greater than for 
non condensing engines by the weight of 
the pump connections. G = } Gn, where 
Gn is the weight for the same engine, non- 
condensing. 

Equation (2), the expression for the press- 
ure due to the acceleration of the weight of 
reciprocating parts, then becomes: 

g = .28 v® [cos. a + } cos. 2 a] (2 d) 

This expression was used for plotting the 
curves for piston speeds of 200, 400 and 600 
feet per minute. 

In this case, for the higher velocities the 
lines of resistance and the power curves in- 
tersect in more than four points, and the 
general method comes into application. 
Table II gives the coefficients, 
CYLINDER CONDENSING EN- 

GINES. 
Weight of fly-wheel W = iz x 
dN; «= 1,002,600 ” 
V2 n Fy 

The greatest area intercepted was again 
found among the areas showing deficiency 
of power, and for piston speeds to 400 feet 
it came into use in determining the ratio 

F 
Fy 
general method mentioned above became 
applicable. 

The diagrams of single cylinder non-con- 
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. For a piston speed of 600 feet, the 
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z a . p 7p 0 Dp 7p 7) Dp cP 0 p 7p o 
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work by obtaining details from specialist 
makers. Why should the man who can 
supply shafting well and cheaply encumber 
his workshop in the attempt to manufacture 
the bearings in which his shafts are to run 
when he can buy them for 25 cents apiece 
less than he can make them, from a firm 
who can pay as good wages as he can, but 
can make them cheaply because they are 
better set out to do so? By carrying out 
this system, as it might be carried out, and 
selecting several shops up and down the 
country, it should be possible to assemble 
parts at a given date at the place of erection 
with a minimum of railroad expenses, retain- 
ing to oneself the making of a few details 
of complexity. Even when special screwing 
is to be done the system can be worked by 
gauges or pattern pieces, often not one per 
cent. by weight of the articles themselves. 
It is probable that this system is carried out 
more widely than I know of, but I have also 
known where it might have been adopted 


sistance, so that we have: 
, W 7 ae € 
P= 4 ( V mar. — V min. ) (3) 
9 
When there are more than four points of 
intersection, we proceed by finding where 
the algebraic sum of successive intercepted 
areas attains a maximum and a minimum. 
The sum of these two values is to be used 
in place of F in (8). Equation (8) may be 
written: 
; W 
P= +. 
9 


( (V max. + V min.) 


( V mar. — V min.) ) 


From (1) we have: 


V mar. — V min. = } Ps 
d 
also 
V mar. + V min. = 2 V, 
so that ; 
ra=3% x 2 vx | = W tod 
g ad g ad 
Hence 
W—9229 9 9 
g ye 


which is proportional to it, of cut-off, 
piston speed and compression is at once 
apparent. It is equally evident from the 
crank effort curves. ‘These latter present, 
in the first place, a marked difference for 
the inward and outward strokes. As the 
cut-off is increased, the curves are flattened, 
?. ¢., approach more nearly the curve of re- 
sistance, with a corresponding diminution 
of the weight of the fly-wheel. For the 
same cut off, increasing piston speed has a 
tendency to flatten the curves; high speeds 
have, therefore, a regulating effect. Here, 
however, we reach a limit at about 800 feet 
piston speed; as for speeds beyond this 
limit the rise of the curves toward the end 
of the outward stroke more than out- 
balances the equalizing tendency through- 
out the remainder of the period. This speed 
is seen to be greater than that which makes 
the tangent to the curve for the second half 
of this stroke a horizontal line, which is 
sometimes regarded as the best speed for 





densing engines were used for examining 
into the working of two-cylinder engines 
with cranks at 90°. The ordinates for the 
crank effort curves were obtained by com- 
bining two sets of curves shifted relatively 
to each other by a distance = 


From the diagrams so constructed, values 
of ¢ were calculated for no compression, and 
for compression to the initial pressure. 


IlII.—Two CyLInDER ENGINES, CRANKS 
AT 90°. 
Weight of fly-wheel W= i x ve ;t= 
n 


1,002,600 2, 
Fy 

From Table III we see at once that, for 
the same cut-off and degree of compression, 
but varying piston speeds, the coefficients 
change very little; which means that, for 
this class of engines, piston speed has no 
influence on the regularity of running. It 
is evident why this should be so. The 
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III —VALUES OF 2. 
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pressure due to the acceleration of the re- 
ciprocating parts for the single cylinder 
engine isa maximum when the crank is at 
the dead points ; while for the two-cylinder 
engine it is almost zero. For other crank 
positions the algebraic sums of the ordinates 
are xlmost constant, so that their influence 
on the crank effort curves is insignificant. 
The influence of compression, also, is of 
less importance, and disappears when the 
cut-off is long. 

In a similar manner diagrams were con- 
structed for three-cylinder engines with cranks 
at angles of 120°. They were obtained by 
the combination of the ordinates of diagrams 
of three single cylinder engines shifted 
relatively to one another a distance = 


Table IV gives coefficients for the case under 


consideration. 
I1V.—THREE CYLINDER ENGINES, CRANKS 
AT 120°. 
Weight of fly-wheel W = 7 x qe A : 
ay 


1,002,600 ” 
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1V.—VALUES OF 7. 


Cut-off 4 | 4 | lg | be 


COMPRESSION. 


Piston Speed. 





| 
p 0 
200 33.810 32,240933,810 35,500934,540 33,450§35.260 32,370 
800 30,190 31,570935,140 33,810936, 470, 32,850933,> 10 32,370 


It is evident that the influence exercised 
by variation of piston speed, cut off, and 
compression is of little moment. The co- 
eficients differ but little, and constructions 
for intermediate piston speeds and degrees 
of compression are superfluous. 

As a mean value of ¢ for these engines we 
may use 33,810. 

Two and three-cylinder compound en- 
gines may be examined in the same general 
way. The problem is, however, rendered 
complicated by new factors, such as size of 
receivers, distribution of work among the 
different cylinders, etc., and the general 
nature of the simplifying assumptions neces- 
sary for asolution would vitiate the resuits as 
applied to special cases. Characteristic cases 
may be picked out, but, in general, it will 
be best to go through the operation of con- 
struction and calculation for each engine. 

In all the cases considered cut-off and 
compression were taken to be equalized for 
both strokes. This it is, owing to the 
irregularities introduced by the connecting- 
rod, impossible to accomplish in practice 
Without inequality in the steam and ex- 
haust leads. To examine into the extent of 
the differences, diagrams were constructed 
for equal cut-off (4 stroke) and compression 
at both ends to initial pressure, and also for 
diagrams with the same mean cut-off and 
compression, but with leads equalized. For 
length of connecting-rod equal to five 
cranks, this resulted in a difference of the 
cut-off of 9 per cent., and of the compres 
sion at the two ends of 44 per cent. of the 
stroke. The piston speeds ranged, as before, 
from 200 to 800. For equal cut-off and 
compression the area intercepted between 
the curves of power and resistance, that is, 
te pressure of the weight of fly-wheel, was 
found among those showing excess of re- 
sistance over power, while for equal leads 
tuis intercept was found among those show- 
ing excess of power. For all the piston 
peeds examined this latter exceeded the 

mer, the differences increasing rapidly 
ith the piston speed. 














| 
} 
| 
| 
| 


These differences expressed in per cent. 
of the greater areas were for 


= 200 feet per minute.......... 11.34 
C= a0 "Ss ae Se vane . 18.42 
p= Guu << -ss S, 19.54 


o= 300 * s = 

The same figures express likewise the 
difference in the weights of fly wheels. We 
may therefore express it as a general rule, 
that the greater the piston speed, the more 
desirable it will be to adjust the valve for 
equal cut-off and compression, rather than 
for equal leads, as being conducive to 
greater regularity of running. Where there 
is but one valve, we can indeed, by making 
the steam and exhaust laps to suit, equalize 
cut off and compression, but only at the 
expense of great inequality of lead, release 
and port opening; the best we can do is to 
compromise. Where there is a separate 
cut-off valve, however, the main valve may 
be set so as to equalize the lead and to give 
approximately equal release and compres- 
sion, while the cut-off valve may be set to 
equalize the cut-off, at any rate for the 
ratio of expansion commonly used. 

For poppet valve engines, or engines of 
the Corliss type, with four independent 
valves, all conditions necessary for smooth 
running may be observed in their setting. 
However, for this class of engines, the im- 
portance of the considerations under discus- 
sion is lessened by the lower piston speeds 
employed. 

_— 
Making Wheels in Halves. 


By P. S. DINGEy 





A very common practice in making large 
wheels is to cast them in halves by setting 
a cast-iron plate, or a core in the mold, cut- 
ting the hub entirely through, and the rim 
partially, leaving sufticient metal on the 
outside to form a bearing surface after it is 
broken and bolted together. 

This method of putting together large 
wheels of any kind cannot be considered 
first-class, and while it may be good enough 
for some wheels, for others it is not. A 
better way is to allow stock on one side of 
the center line of each half of the wheel to 
permit of planing the joint; that is, to 
make the wheel larger in diameter one way 
than the other, or the joint may be planed 
without allowing any stock for so doing, in 
which case plates to go between the joint 
are planed to a thickness corresponding to 
the amount taken off both halves, and 
doweled on the surface of joint, but this 
does not give such a satisfactory job as 
making the two parts of the wheels a little 
over the center line, as already stated. 

Gear wheels which are to be in halves 
should never, in my opinion, be bolted to- 
gether with a break joint, though this is 
often done, and, in making this statement, 
I am probably running against many who 
think otherwise. 

It may be argued that to make a wheel in 
halves with a break joint is a much quicker 
way, and, therefore, costs less than with a 
planed joint. It ¢s a much quicker method, 
but whether it costs less in the end is a 
question, for sometimes a break joint in « 
wheel, and especially a gear wheel, gives 
considerable trouble after it has been run- 
ning for a short time. The grain of the iron 
in large wheels is not usually very close, 
but is what foundrymen call ‘‘ open,” and 
the coarse particles of iron in breaking 
are torn asunder in a way that it is almost 
impossible to bolt the joint together twice 
alike, or to have a solid bearing, because 
the particles do not fit perfectly into the 
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small recesses from which they have been 
torn; the result is that the joint chafes and 
becomes loose after working awhile, and 
when tightened up will make the wheel run 
out sidewise. 

To make a gear wheel in halves with a 
segment pattern, as represented in Fig. 190, 
with stock on the joint for planing, requires 
care and skill on the part of the molder; 
with a gear molding machine, the machine 
does the spacing, but in this case the molder 
and pattern maker are partners, and are 
together responsible for the correct spacing 
of the teeth, and with care a gear can be 
made with a segment pattern that for a 
cast gear will be practically correct. 

The pattern of the segment is built up in 
six courses, and in doing so every other 
course is cut in two. The usual way that 
pattern makers have in building up a large 
segment pattern of this kind, is to glue all 
the segments together, with the grain of the 
wood running one way; the result is that 
after a time the pattern springs out from 
the original circle it was worked to. A 
pattern maker would not think of building 
up a whole circle this way, neither should 
he a segment pattern that has to be kept to 
a certain arc like a gear segment. The 
thing to do after cutting every other course 
n two pieces, is to turn the two parts ‘‘end 
for end,” as they say in the shop; this will 
keep the pattern from warping or springing 
out of shape if the stuff is dry—it will not 
be so well for working off when built as I 
have said it should be, but it will be right 
when done, which is the most important. 

The radius pieces are let in flush with the 
top of the pattern, so that they do not in- 







































































2a Centre 
Line 


—— 





lst Centre 
g Line» 


Fig.190 








oe 





- ey 4 





Vig.192 


Fig.193 
MAKING WHEELS IN HALVES. 


terfere with the molder when he is leveling 
and sleeking off the top of the mold around 
the teeth. It is not customary to let these 
pieces in as shown; but I thinkit better to 
do so, for the reason just given. On the 
end is aniron plate D that fits against the 
spindle; this plate has four slot holes in it 
for adjusting the segment pattern to the 
correct diameter. 

Referring to Fig. 190, it will be seen that 
a part of the segment on each end is plain, 
having two lines A and B marked on the 
upper edge; these lines are the centers of 
spaces between the teeth. It is desired to 
make the wheel 14" larger in diameter one 
yay than the other; this will allow }” for 
planing the joint, and for splitting cores 
1’ thick. In this case it is best to use cores 
for splitting, in preference to cast iron 
plates, as the iron plates would chill the 
surface to be planed, making it hard, and 
thus causing the planer hand trouble. Sup- 
pose this gear to have 96 teeth. After 48 
or one-half of the teeth have been formed, 
two center lines 14" apart should be made 
on the top of the mold, as shown, repre- 
senting the joint of casting after it has been 
planed. Now by moving the spindle 14” 
at right angles to these lines, and setting the 
line A marked on the pattern to the second 
center line, it will give the necessary space 
between the teeth next the joint, allowing 
for 1” splitting core, and }” for planing. 


eye” 
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It will be noticed that on the end of the 
spindle is a square base C, into which two 
holes are cast for bolting it to a timber. 
These holes are slotted, enabling the molder 
to the described. The 
spindle is cored out like a pipe, and if bored 
a little tapering may be used as a socket 
for an ordinary spindle to workin. Sucha 
spindle will be found a very handy, though 
simple, rig for 
when joints have to be planed. 

I have said that the hub is cut entirely 
through; 
the halves are to be planed or not, as it re- 


move center as 


making wheels in halves, 


thisshould always be done, whether 
lieves the shrinking strain in the arms and 
rim. 

The inside of the rim and 
wheel are 
which 
Figs. 
arm, 
at E, 
a core box for one-half of the arm is all that 
is required There are three loose pieces 
fitted in the end of the box to form the hub, 
one marked /’, another the opposite hand 
to F, and the plain piece marked G shown 
outside the arm box. 
matches the rib of 
short sides 4 and ¢ of the box are set }'' back 
from the radial line, or where the cores 
join, and two loose pieces }" thick fitted in, 
to bring the sides to the radial line. The 
object of this is to give }" stock on the hub 
for planing. 

When F'is used, the } 
left out, 
and when the opposite part to 7’ is used, 
then the }" piece on side ¢ is left out, and 
the one for side / is putin. When @ is used, 
pieces go in on both sides. 


the arms of the 
formed with cores. Boxes from 
made as shown in 
half section of the 
cross shape section, is seen 


these are 
191 and 192. A 
which is a 


cores 


and as in the case of oval section arms, 


Each of these pieces 


arm at a. The two 


piece on side + is 
while the one on side ¢ remains in, 


then the }” 

There being eight arms to this gear wheel, 
there will be four cores each, when using 
and the piece which is the opposite hand to 
F, and eight with G, making sixteen for 
the bottom and top. 

When these arm cores are located inside 
the mold, whose diameter, it will be remem- 
bered, is made 1} longer one way than the 
other, the cores at the hub will be 1” apart, 
as seen in Fig. 193; this space will receive 
the splitting core after the two half-round 
cores for the bore have been set in place. 

The core box, from which the cores are 
made to form the inside of the rim between 
the arms, is shown in Fig. 192. // is the 
lug for bolting the wheel together at the 

rim, and is taken out after making four 

These cores, of course, 
are located in the mold, so that the 
‘Lh lugs correspond with split in the hub, 
and when set will leave a space to 

receive the splitting core in the same 


short cores. 


way as the arm cores at the center in 

Fig. 198. The lug // being set } 
past the center line @ shows the stock that 
is allowed for planing the joint. 

The two ends / and A of this box run 
under, making a ‘‘back draft,” as repre- 
sented by dotted lines on the side ; they are 
made thus, so that the ends of cores may fit 
against the sides of the arm cores. These 
ends being ‘‘ back draft” are, therefore, made 
loose, in order that the cores may leave the 
box without taking it apart—the ends come 
out with the core. 

That part of the rim at the lugs is not cut 
into by the splitting cores; the rim is, there- 
fore, the full thickness at that point. This 
is done to prevent the wheel from breaking 
at the joint, and the ends from springing 
away from the center lines while shrinking, 
and that the casting might remain intact 
for testing and laying out the two center 
lines. 

Having recently made two gears 10 feet 
2+’ diameter, 4’ pitch, 12’’ face, in the man- 
ner described here, I had some misgiving 
that the rims might spring after they had 
been cut in two, causing the teeth next the 
joint to be out of place, but they did not, 
and after they were planed and bolted to- 
gether the spaces between the teeth at the 
joint did not vary from the others. The 
wheels also were practically true, thus show- 
ing that with extra care on the part of molder 
and pattern maker, a good job may be done 
in making gears this way and without the 
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gear molding machine. I do not mean by 
this to depreciate in any way gear molding 
machines, but then they are not on hand in 
most shops when needed. 


<=> 


Lightning Conduetors. 





In a letter to Hngineering (London) Mr. J. 
B. Breuer, Engineer, RK. A., Berlin, relates 
an accident, and the means employed to 
prevent a recurrence of the same, which 
may give a useful hint to some of our read 
ers: 

“An accident which took place a short | 
time ago in one of the large Silesian found 
ries, and which almost proved of disastrous 
consequences, has induced the owners of 
the Carls Works, in Bunzlau, Silesia, Ger- 
many, to make a rather ingenious inven 
tion, to which public attention ought to be 
turned, the question being of importance. 

‘Some time ago the heavy iron bar at the 
upper end of the lightning conductor of 
one of the high chimneys in the foundry, 
fell from its considerable height, and caused 
great damage. The reason was that the 
vapors escaping from the mouth of the 
chimney had completely destroyed the lower 
part of the iron bar. In another case, where 
the bar was of copper, the lower part be- 
came completely oxidized, and the bar bent 
over and fell. Owing to the ever-varying 
composition of the coal, containing, for in 
stance, greater or smaller quantities of py- 
rites, and developing therefrom sulphurous 
acid by combustion, there must always be 
danger of complete oxidation and falling 
down of the lightning bar. The question is 
now, how to stop this inconvenience? 

“The Carls Works, Bunzlau, in Silesia, 
Germany, have met the case in the follow- 
ing ingenious way: The metal bar being, 
as arule, about 4 feet in length and 1 inch 
in diameter, is surrounded or inclosed by a 
system of glass tubes of a special form. The 
interval between metal and glass is filled up 
by a special kind of cement. The upper end 
of the highest tube is covered hermetically 
by a small conical glass, allowing only the 
platinum point of the bar to project. 

“The advantage of the construction is ob- 
vious. The glass is not susceptible to the 
influence of atmospheric or chemical influ- 
ence. But there is still a second point 
worthy of consideration. As a matter of 
fact, any metal will lose more or less its 
quality of conducting electricity by oxida- 
tion of even only its surface; thus in time 


ison, N. 


the whole lightning conductor may become 
useless. To prevent even the slighest oxi- 
dation the above apparatus is suitable. So 
the Carls Works, system as described, will 
prove of the greatest advantage for protect- 
ing lightning conductors, whether on high 
chimneys, houses or any other buildings.” 
od 

Nonsense, 





Some 
A new paper called The Paterson Ma- 
chinists’ Journal has been started at Pater- 
J. It pays little or no attention to 
technical matters, but devotes its space 
mainly to social and economic affairs, re- 
garding which it seems to us it is a little 


cloudy. For instance, it prints the follow- 
ing : 
The Tuwenticth Century makes a good 


point when it says: ‘‘ A thirty-ton electric 
locomotive has been completed at the Lynn 
(Mass ) shops of the General Electric Com- 
pany. Its normal speed is thirty miles an 
hour, with capacity far greater. Were we 
living under aco operative commonwealth 
every skilled machinist that could be spared 
from other lines of industry would be set at 
work turning out electric locomotives un- 
til every railroad was provided, and the old 
steam engines were melted over. There is 
wasted energy in the tides, in the waterfalls 
and mountain streams that properly har 
nessed would provide the power. Yet the 
blighting hand of private ownership and 
private monopoly holds back the tide of 
progress, and idle men starve in the land 
where all could have plenty.” 

Now it seems to us that a man sufficiently 
acquainted with machinery to be capable of 
editing a paper for machinists ought to 
know that this item is not only without a 
good point, but that it contains no point 
whatever. 

Any machinist worthy of the name ought 
to know that the simple fact that an electric 
motor had been constructed to run thirty or 
any other number of miles an hour, proves 
just nothing at all as to its superiority over 
the steam for actual service, 
unless the comparative cost of equipment, 
economy of operation, reliability and cost 
of maintenance be also taken into account. 

It ought also to be plain that as soon as 
it can be shown that the electric motor is 
superior to the steam locomotive in these 
respects, enough skilled machinists would 
be very promptly ‘‘ spared from other lines 
of industry” to construct them, and that 
neither ‘‘the blighting hand of private owner 
ship” nor ‘‘ private monopoly ” would stand 
in the way. Under asystem which allows 
competition its full effect, the transference 


locomotive 








VACUUM REGULATOR. 


We recently manufactured 


regulator to automatically maintain a certain vacuum in the 


kettles. 
kettle, you can maintain on eacl 


the same pump for the series. 


MASON REGULATOR CO., Boston, Mass. 


By attaching one of these to the exhaust pipe of each 


Prices on application, 





for a large sugar refinery, a new 


1 one a different vacuum, and use 
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H. W. Johns’ Asbestos Millboard, Sheathings, 
Asbestos 


87 MAIDEN LANE, N. Y. 





CoV BRINGS. 


Building Felts, Fire-Proof Paints, Liquid Paints, 
Roofing, Etc. 


COVERINGS. 


CTING COVERINGS FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
BOILER 


JOHNS MANUFACTURING COMPANY, 


of skilled machinists and other workmen 
from one line of work to another is, ina 
sense, autonomic, and takes place in exact 
accordance with natural laws, the superior 
machine displacing the inferior one. 

No scheme for a co-operative common- 
wealth can ever include a management of 
these affairs that will work as well. 

Then, too, the reference to the forces which 
‘‘properly harnessed” would afford the 
power, is mainly bosh. Whenever the 
harness can be made to cost less than power 
derived from coal, these sources of power 
will be used and not before. 

















William Davis will immediately rebuild his saw 
mill, at Sturgis, Ky. 

The machinery for the paper mill at Fort Scott, 
Kan., has been set up. 

Querbach & Smith are erecting a large lumber- 
mill at Riverside, Ark. 

A. G. Ellis is establishing a new saw-mill plant 
at St. Francis, Lubec. 

The capacity of the Interlaken Mills, Fiskeville, 
R I., will be increased. 

Work will soon commence on the Carolina Cot 
ton-mill, Newton, N C. 

An electric lighting plant will be established at 
New Westminster, B. C. 

H. 1. and 
mill, at Barbourville, Ky. 
Harmon Richardson will erect 
shop, at Chelmsford, Mass. 

J. T. Gordon will construct 
vator at Pilot Mound, Man. 


a large grain ele 


tle Worksin Knoxville, Tenn. 
mill plant at South Akron, O. 

N. Y., are undergoing repairs. 

J. A. Peterkin will rebuild his 
shingle-mill at Fort Matte, S. C. 
End Rolling-mill at Lebanon, Pa. 
thread manufactory in Westerly. 
is building an addition to its mill. 


Walker & Carson wil! establish at Carman, Man. 
a large flouring and oatmeal mill. 


A. J. Asher wiil erect a large lumber- 


a 20x50 cabinet 


Edwards & Son will rebuild their Diamond Bot- 
Strayer &-Tripplett will erect a large planing- 
The Milo and Seneca paper mills, near Penn Yan, 
recently-burned 
A large new engine is being set up inthe West 
A lot of new machinery is being set up in the 
The Cowpens (South Carolina) Manufacturing Co. 


’ 


It is stated that M. Garland will e tablish a large 
machine plant in New Orleans, La. 
The Portland (Me.) Steam Packet Company wil! 
add to its equipment a new steamer. 
William Engleholm, of Chicago, is interested in a 
proposed tannery at Grove City, Minn. 
The People’s Mills Plant at Guelph, Ont., are 
being enlarged and new machincry adaed. 
The manufacture of wall paper on a large scale 
will be undertaken at May’s Landing, N. J. 
Sparkman’s burned planing mill, at Camden, 
Dallas County, Ark., will be rebuilt at once. 
The Union Pacific Railway Company will build a 
17 stall brick roundhouse at Starbuck, Wash. 
The Lyons Milling Company will rebuild its plant, 
recently destroyed by fire, at Bower Mills, Mo. 
The Reading (Mich.) Robe and Tanning 
pany’s plant will be extensively enlarged soon. 


Com- 


A large boiler will be set up in the Chick Bros.’ 
shoe manufactory at Haverhill, Mass., this fall. 

Jackson Brothers, of Toronto, will establish the 
manufacture of mowers at St. Catherine’s, Ont. 

The copper smithing department of the Bath 
[ron Works, Maine, is being extensively enlarged 

The newly-incorporated Harrington, Son & Co, 
willerect a large machine plant at Philadelphia, 
Pa. 

The Hamden Glazed Paper and Card Co. will be- 
gin onan addition to its South Holyoke (Mass.) 
till 

J. W. Wilhams, of Loadon, Ontario, is interested 
in a proposed new tannery at Portage La Prairie, 
Man. 

The Wakefield & Stoneham Street Railway 
Company will erect a new car house at Wakefield, 
Mass. 

The McKinney (Tex.) Wharf Company is a new 
$25,000 concern, to erect a large cotton-handling 
wharf. 

The Walker Manufacturing Co, St. Louis, Mo., 
has increased its capital stock from $30,000 to 
$60,000. 

Baker & Company will build a new box manu- 
factory to replace the one recently burned at Wor- 
cester, Mass. 

The Hunt Manufacturing Company will establish 
at Westborc, Mass., a 40x104-foot bicycle saddle 
manufactory. 

W H. Wilmarth & 
jewelry basiness in 
Attleboro, Mass. 

Gantt & Ray have built a new mill building at 
Pocahontas, Tex , and equipped it with a new out- 
fit of machinery. 


Co. are establishing their 
their new manufactory at 


Many repairs and alterations are being made 
about the large cotton-mi 1 in Rogerson’s Village, 
near Uxbridge, Mass. 

The burned Stubbs’ manufactory at Framing- 
ham Centre, Mass.,is being rebuilt, and will re 
sume the shoe business. 
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c. Atwood and D. 
e Atwood Electric Headlight Co., St 
ith a capital stock of $125,000. 


. Louis, Mo., 


Jerome B. Desnoyers and Charles L. Wallace, of 
tacon, Mo., 
»., With a capital stock of $65,000 


The Rhode Island Locomotive Works, of Provi- | 


ence, will build eight large engines for the 
yston & Maine Railroad Company. 
The Record Foundry and Machine Company has 
mmenced the enlargement of the molding de- 
irtment at its plant. at Moncton, N. B. 
The Edge Moor (Del ) 
gin the work of erecting a 170 foot span bridge 
wr the Great Northern, at Kettle River, Minn. 
The Keystone Lock Works, of Lancaster, Pa., 
has just complete@ an addition to its brass and 
ronze foundry. 60x42 feet, adding eight new fur- 
ices, 
Tne Toledo Bridge Company, of Toledo, O., is 
putting up a 90x250-foot addition to its plant, which 


vill be equipped with machinery for structural 
ron work. 
Joseph E. Simms, of Charleston, W. Va., will 


the manufacture of his 
About 50 men will be 


rect at once a piant for 
patent self-locking nuts. 
given employment. 


The foundry and machine 
\la., which have been idle for a number of years, 
will shortly be reopened by a joint stock company, 
with a capital stock of $25,000. 


McLaren have incorporated | 


have incorporated the Desnoyers Shoe | 


| 
| 


Klug, Bacher & Stoll, of Milwaukee, Wis., will 
soon begin the erection of a brass foundry, 40x80 


| feet, with a brass finishing shop 40x100, and a pat 
tern shop and boiler room 30x62 feet. 


The County Commissioners, of Allentown, Pa., 
bave awarded the contract for the superstructure 
of an iron bridge over a branch of the Saucon 
| Creek to the Allentown Rolling-mills. 


The Gibson Iron Works, at Gibson City, Il, re 
}cently incorporated, will, next fall, erect two 
| buildings, for the manufacture of hot water and 
| steam radiators for general machinery work. 


Bridge Works will soon | 


| The Nova Scotia Steel and Forge Company, New 
| Glasgow, Nova Scotia, is making extensive addi- 
tions t» its works. A boiler plate-mill con- 
templated, and it is probable that a sheet mill will 
follow. 


is 


Mr. P. Clark, of Windsor Locks, Conn., 
manufacturer of trucks, has recently erected a new 
factory 80x40, and has considerably 
facilities for business by the addition of new ma- 
chinery. 


George 


increased his 


Arkansas River 
will be 1.680% feet long, and 

Included in the work will be 
| a wall of masonry 100 feet long, 294 feet of tron 
trestle, and a channel span of 3€0 feet. 


The bridge to be built across the 
at Little Rock, Ark., 
consist of 6 spans. 


shops at Woodstock, | 


of 


con- 


The Thomas-Roberts-Stevenson Company, 
| Philadelphia, Pa., stove manufacturers, has 
| tracted for the erection of a one story brick found- 


ry, 47x100 feet, and a three story brick storage 
house, 33x66 feet, as an addition to its plant 

F. H. Crafts, of Buffalo, N. Y., has applied 
maltiple belt driving arrangement toa plain mill 
ing machine, the machine in other respects being 


like the one built by the Cincinnati Milling Machine 


his 


Co., and illustrated in our issue of March 3, 1822 
The new drawbridge at Flushing, L. I., is fast ap- 
proaching completion, as the Berlin Iron Bridge 


Co., of East Berlin, Conn., who have the « 
for building the bridge, have a large 
employed finishing the draw. 


mtract 
force of men 


The Portland (Me.) Foundry and Machine Works 
have purchased the foundry stock of the Dirigo 
Heater Company of that city. The Dirigo Heater 


Company have given up foundry work as aspecialty 
and will confine themselves solely to turning out 
their special branch in the heating line. 


The Hauson & Van Winkle Co., of 219-221 Market 
street, Newark, N. J., have issued a catalogue de 
scribing and illustrating their new “* 
plating dynamo 


bicyele- power ” 
This is asmall dynamo which is 


mounted at the top of asuitable column, which 
also supports a driving wheel provided with cranks 
and pedals and a saddle for the operator. Polish 


ing wheels can also be placed upon the spindle, It 
is intended for the use of jewelers, bieycle repairers, 
and others who have small 
do. 


amounts of plating to 


Swain & Reed, Roxbury, 
an extension to their 
floor 


Me., have recently built 
birch-mill, adding 2,500 feet 
5,5 feet. 


space, and making in all 5,500 square 


being connected with 
om all on the 


This is a model dowel mill, 


sawing, steam drying and turning roc 


same floor. This mill is 110 feet on the front, has 
in iron roof, and is run by a 50 TL. P. Buckeye auto 
matie engin The location is in the famous Swift 
River Valley, eight miles from Rumford Falls, the 
terminus of the Portlind & Rumford Falls Rail 
road 

The Kilbourn Knitting Company, of New Bruns 
wick, N. J., is removing its entire plant to Martins 
burg, W. Va, where it has a branch factory. The 
removal is brought about by the inducements 
offered to the company by the authorities of 
Martinsburg. It had been the intention of the 
‘company to enlarge its New Brunswick factory. 


Land had 
and the contract for the 
Martinsburg pec 
if it would remove to that 
invest he 
of taxation for a term of 
duced the company to remove. 


been purchased, plans had been made, 
work drawn up, when the 
tract of land 


and promised to 


ple offered it a large 
place, 
besides relieving it 
offers in 


avily in the concern, 


years. These 


lhe finest catalogue of machinery that bas been 
issued for some time is that of Bement, Miles & 
Co., of Philadelphia, Pa this curiously enough 
being the first catalogue ever issued by this firm. 
The present catalogue contains 358 pages and is a 
finely bound book 10/’x12lo’’, the illustrations, 
paper, press-work and binding being of a high 
order. Large and fine illustrations of a complete 
line of machine tools are presented, though by no 


different 
here 


machines built by the firm 
and interior 


means all the 


are shown. are also exterior 
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of a Foundry, the 


frame-work of which was designed and built by us for The Brooks Locomotive Works, at 


Dunkirk, N, Y. 


The building is 100 feet in width and 225 feet in length, the cen 


tral portion being controlled by a Traveling Crane 
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Friction Pulleys, Clutches and Elevators, 
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PLANERS, 
DRILLS, 
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Punch & Die Work & Tool Making of all descriptions, 
ESTIMATES FURNISHED. 
Special attention given to Electrical and Typewriter Work. 


OST AGEN TTI 








219-229 Washington St., Salem, Mass. 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA, CHICAGO, 


DENVER. 


BOSTON, 


ST. LOUIS, 
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views of the shops, 
facilities, all presented in language which evidently 
aims to understate rather than overstate. Those 
who are interested in machine tools will consider 
themselves fortunate in the | 
this catalogue. 

The Tradesman, Chattanooga, Tenn., in its re- 
view of the industrial situation in the South for the 
week ending September 4th, reports a slight re- 
vival in business, and that the signs indicate that 
the South is slowly recovering from the effects of 
the recent critical period. There have been no 
failures of importance, the banks are resuming 
payments in the larger cities, and the coming in of 
the cotton crop is giving some animation in busi 
Several of the larger cotton-mills 
which either shut down or ran onreduced time 
have resumed in full force. The cyclone of the 
last week has seriously affected the production of 
sea island cotton and of naval stores, and the crop 
will be much reduced. Cotton will not come to 
market in large quantities unless the price ad- 
vances, as the farmers are generally in shape to 
hold it, and will not sell for the cost of production 
alone. The Tradesman reports twenty-eight new 
industries as established or incorporated during the 
week, together with eight enlargements of manu- 
factories and eleven important new buildings. 


possession of a copy of 


ness circles. 





~ Machinists’ Supplies and Iron. 


New York, September 9, 1893. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South- 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
2, and $11.75 to $12.50 for Gray Forge. 


with a description of their 


| matic eng. & boiler work. Al refs. 





| in general. 


We quote 
to 104c.; 
Star, 


steady. 
10kKe. 
S. French 


Antimony—The market is 
L. X.. 10c. to 10.05¢.; Cookson’s, 
Hallett’s, 9.70c. to 934c., and U. 
101lée. 

Copper—The tendency is toward a firmer feeling 
inthe market. Some business has been done at 
934c. for Lake Copper, but now 10c. is asked, and 
9.60c. is still bid without business. Casting Copper is 
held at 9c. to 93¢e. 

Lead—The market is unsteady. Buyers are bid- 
ding 3.80c. to 3.80}éc., but the sellers are firm at 
3.90e. to 4.00c. 

Lard Oil—Prime City is quoted at 64c. to 65c. 

Spelter—The market is improving. Holders are 
asking 3.80c. to 3.90c., according to brand, for New 
York delivery, but the volume of business is light. 


Tin—Sellers have advanced their price to 20c. for 
spot, 20.15¢. for September, 20.25c. for October, and 
20.60c. for November. On account of the high 





rates, very little business is done. 
als 
-e= 


* WAN TED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make atline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will he forwarded. 


W anted Situation by draftsman exp’d in auto 


Box 83, Am. MACH. 


First-class tool maker and a good draftsman, 
wants position. Address Box 84, care Am. Macu. 
Wanted —Pos‘n by mech. draftsman; 7 years’ exp 
in mach. tools and gen. mach’y. Box 86, Am. MACH. 
Draftsman, 4 years’ exp. in locomotives, pumps, 
& Corliss eng., wants pos’n. Box 87, Am. MACH. 
Draftsman (mechanical) wishes pos’n on mach’y 
F. F. Kirpal, 128 W. 61st St.. N. Y. 


Draftsman & M. E. (grad.) exp’d in hoisting, gen 
mach’y & R.R. work,desires pos’n. Box 88,AM.MAcH. 


Draftsman & M. 
a situation ; good refs. 


E. (griduated in Europe) wishes 
Box 78, AM. MACHINIST. 


Young man wants a = assistant drafts- 


man. S. B. Field, Roselle, N. J 
Mach. draftsman of prac. exp. wants engagem’t; 
first-class all round man. G. H. R., Am. Macu. 


Mech’! draftsm‘n, gen’! & power transmitt’g mach. 
shop practice, wants position. B. B., Am. Macu. 
Wanted situation as foreman; engines or dyna- 
mos. Address Lathe, AMERICAN MACHINIST. 

Mech. draftsman, foreman, 12 yrs.’ experience on 
marine and stationary work desires a change, best 
ref. from present employers. Box 61, Am. Macu. 
Position by draftsman, graduated from Sweden, 
with 6 years’ exp. in machine tools, hydraulic na 
cbinery and shaftings. Box 85, AM. MACHINIST. 
Competent draftsman, exp’d in automatic high 
speed engine boilers and gen. mach’y, wants perma- 
nent position in east or west. Box 90, Am. Macu 
Wanted—A first-class foundry foreman; one thor- 
oughly acquainted with maitleable iron work. <Adad- 
dress, giving references. Box 93, Am. Macu. 
Experienced designer, familiar with steam and 
compound engines, hoisting and general machinery, 
wants position. Box 89, Am. MACHINIST. 

A first-class mechanical engineer is open fora 
permanent position; well up in all kinds of engines 
and boilers, and keeps his own steam indicator. 
Samuel Andrews, 56 Trumbull St., Hartford, Conn. 
Wanted—By young man, first-class pattern 
maker and draftsman with drawing room. techni- 
cal and practical experience, position with firm 
appreciating nice work. Box 14, Am. MACHINIST. 


Wanted—A situation by a machinist and tool 
maker; well up in fine special machinery and in- 
terchangeable tools; capable of taking charge of 
same. Address Box 92, AMERICAN MACHINIST. 


Mech. draftsman and designer having varied exp. 
on large mach’y with largest mfr’s is open for en- 
gagement, West preferred: best refs.; full particu- 
lars by letter. Adaptable, AMERICAN MACHINIST. 


Tool and instrument maker, also fair draftsman, 
competent to get out jigs and special fixtures, or 
any kind of experimental work, wishes position or 
drawing room practice with reliable firm. Address 
Box 91, Am. MAcuH. 








Wanted—Position as sup’t, or foreman, by man 
skilled as such, in gen. machine shop and foundry, 


837 yrs. old, 12 yrs in charge of shops, sober, indus- 
trious, thorough mechanic, accustomed to con- 
tracting, gen. mach’y, steam plants, familiar with 
foundry. “A. B. C.,"’ care Whitcomb, Mo. 








‘+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach ua not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 





Cheap 2d hd lathes & planers. S. M. York, Clev’d, 0. 
Kelley Co., 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Best Steel Flue Scrapers. Erie, Pa. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase,‘Newark, N. J. 


Rubber, metal and compositivun patterns for 
carding & grouping; small rubber & metal work to 
order. John T. Usher, 116 E. 54th St.. New York. 


Wanted, To Lease—By a good steady molder of 
large exp., a small foundry, with an establ’d trade; 
employing from 4 to 6 men; would buy a foreman’s 
interest in such a foundry. X.X., Am. Macu. 


We will pay 50 cents each for copies of the 
AMERICAN MAcuHiNist of December 4, 1886 issue, 
must be unsoiled and in good condition. Amer! 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tw? Our New and Revised Catalogue of Practical and Scien 
cific Books, 88 pages, 8vo.. and our other ¢ ‘atalogues and Cir 
culars, the whole covering every branch of Science applied 
to the ‘arts, sent free and free of portage to any one in any 
part of the world who will furnish his address. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





SPECIAL LIST. 


seond—hand Machinery. 


WILL BE SOLD LOW. 


Upright Boring and Turning Mill, 38 in. swing, with 
wo Heads. A1 order. 

Brown & Sharpe’s No. 2 Vertical Turret Chucking 
Machine. A1 order. 

Universal Milling Machine. New features. 

Lincoln Milling Machine. Good order. 

Brown & Sharpe’s No. 5Screw Machine, 13¢ in. hole, 
with chasing bar. Good order. 

Upright Drill, 40in., Bk. Gears, Auto. feed. Al order. 

Radial Drill of Extra Weight and Power, 43 in. arm. 

National No. 3 Double Bolt Cutter, with Dies. Good. 


Engine Lathe, 12 in. x 6 ft., complete. Good order. 
‘i * 16 ‘“* x6 “* New Haven, complete. 
ad i 18 ** x10“* Hendey, cpd. rest, cross 

feed and ck. A1 order. 

” “s 620% x7 ft.,N. Y.S. Eng. Co., com- 
plete with chuck. Good order. 

“« 20° x8ft., Heavy pattern, with 
chuck and cross fd. A1 order. 

ais * ~—=6-.20 “* ~x 12 ft., with cpd. rest, cross 
fd., “Putnam.” Good as new. 

- “22 “* x 16ft., Heavy modern style, 
cepd. rest and crossfd. Ail order. 

a “« 24“ x 12ft., Putnam. Good oraer. 

Planers, 22 in. x 5 ft.; 24 in. x 6 ft.; 24 in. x 8 ft.; 30 
in. X 8 and 10 ft.: 36 in. x 8 ft. Good order. 


Shapers, 6, 8, 9, 12, 15 and 22 in. stroke. 
Boiler Bending Rolls, * ‘Improved Style,”’ 8 and 10 ft. 


J. J. McCABE, 


E. P, BULLARD’s| 4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. 


WE ARE ORRPERING 


BARCAINS 


from the Equipment of the United Electric 
Wraction Co.%s Works, of Marion, N. J., 
comprising 
Engine Lathes, from 14” to 48’ swing. 
Hand Lathes, from 10’ to 20” swing. 
Planers, from 24'’x5’ to 42’’x12', 
Shapers, from 15’ to 20” stroke. 
Drill Presses, all sizes up to 24’ swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 

3 Gould & Eberhardt Automatic Gear Cutters, 
36'’, 48’, and 60’’. 

1 Betts Machine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with P. 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Blacs- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They will be sold at remark 
ably low prices 

Call at our salesroom and inspect them, or write 
tor complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


FOR SALE. 


Second-hand 86-inch et ile Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 


15 H. Boiler, 





for cutting Spur, Bevel and - AK, ‘Geava. in Al 
condition, beng rebuilt at our own Works, These were 
taken in exchange for our new type. Also No. 3 Baker 


Blower, good condition, only little used, and one second. 
hand 3t-inch Full brainard Gear Cutter, good condition, 
and a bargain. Photos and full information write to 





GOULD & EBERHARDT, Newark, N. J. 





For makin 
similar ins 
order. 


BLAKE & JOHNSON, 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the eoil, of either round, half-round, flat, or square wire, 
ape to those shown in the cut herewith, Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


035” Bicycle and Labor Saving Machinery a Specialty. 


WATERBURY, CONN. 





E.W.BLISS CoO., 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


ies, 


Special Machinery. 


rop Hammers, 0 
Shears and 


OWNERS OF 


THe STILES & PARKER PRESSCO. 


When in Chicago cal! at our Exhibit, Section 28, 
Machinery Hal) Annex. 











BUFFS 


ON APPLICATION, 


List ‘‘u’’ 


THE FRASSE COMPANY, 


Endorsed by Practical Mechanics Eve 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U.S. A. 


OLE MANUFACTURERS oF 





GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





rywhere, Send for Catalogue. 





Second-Hand and New Machinery. 


62in x22 ft. 
42in.xl6 ft. 
*e 3Lin.x8 ft. 
i 26 in.x7 ft. 
20 ft. Engine Lathe Triple Geared 
x8 ft. Engine Lathe Geared Face Plate. 


25 in.x5 ft. 
24 in xd&6 ft. 
24 in.x4 ft. 
22 in.x5 ft 


Planers. Planers. 
“ 


ny 


in. 
80 in, 


52 in.x35 ft. Engine Lathe Horizontal Boring Machine, one end 
36 in. x16 ft Engine L athe 

$3 in.x27 ft 

32in.x12, 14, 16, 18 ft. Bed. New Engine Lathe. 

28 in.x22 ft. FE ngine I a. che > 

25 in.x12, 16, 20 and * ft. Bed } do do 
2lin.x10, 12 ft. 3ed. do do 
20in.x 4 $, 8 & 12 ft. do 2d fiand do do 

18 in.x hg 8 ft. > New & do do do 
17in.x He do do do 

16 in.x6 « & ft. de do do do do 

15 in.x 6 & 8 ft. do do 7) do do 

Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 


15, 16, 18, 25in.Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers. 
20, 22 24, 28, 30 & 36 in. Drills. 
Bolt. C utters. Am. Tool and Mach. Co., 
x and 10 in. Stroke Slotter in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Mille rs and No. 1 P. & W. Millers. 

16 in.x48 in. Brown Eng 


2Spindle Drills. Garvin 
No. 12 Turret Lathe J and L, 3 hole. 
300 H. P. Westinghouse Comp’d Engine. 
GEO. PLACE MACHINE CO., 


1100 and 3000 lb. Bement Steam “Hammer. 
120 BROADWAY, NEW YORK. 


| Wheet Quartering Mach., 
Double right and left hand, 
No. 0 Turret Lathe, 


24 


SEND FOR 
MAY LIST, 


100 lb. Steam Hammer 
40H. P. Vert. Engine. N. Y¥.S.S. P. Co, 


PROPOSALS WANTED 


From large Machine Shops having Pattern Shop 
to build Press weighing about 2,C00 pounds. Work 
ing drawings and full particulars on application. 


JOHNSTON EMBOSSING MACHINE CO. , 
33 BARCLAY ST., NEW YORK. 
TELEPHONE 4,180. 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


A SPLENDID 16-INCH LEVER DRILL 


CAT. NO. 3 AT VERY LOW PRICE. 











THE GEO. BURNHAM CO., Worcester, Mass. 








SPECIAL No. 8, makes a fine finish on the 


IGHEST QUALITY; Inducements 
REPRESENTED BY 


EDW’D VORSTER. 


} IMPORTERS & EXPORTERS 


EICKEN & GO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


hardest Rolls; Boss Cold Chisel Steel; High Grade 


wie. et Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 


to the Trade and large Users. 


\MARRT & CO., Agts, 


« (79-85 N. Moore St., New York. 





WE LEAD, OTHERS TRY TO FOLLOW. 





considered by them as good enough, and wh 


write to 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 


y their efforts to imitate our new ideas ? 


When you require a positive blast and want something efficient and economical, 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 





BOSTON WORKS 


35 Hartford St., Boston, Mass. 
Book on Gears, 170 Tiastretions, 1,00. Job Gear O 
of all kinds. Spur, Bevel, “Wg ne Worm Hecke 
silige, Index Plates. Nolseloes Fibecna Gears, etc. Very 
small or large, Send for Catalo-ue. 1100 sizes of Gears. 


PUNCHING AND POWER PRESSES, 


1{ SIZES. LOW PRICES. 
Bench Straightening Press....... $40.00 





No. 1 Arbor Press. . ‘eee 15.00 
No. 2 Arbor Press........ . 25.00 
Bench Shear and Rod Cutter... 20.00 
Bench Punch, 44 Cutter..... 20.00 


Agencies Wanted, Send for Circular. 


THE SPRINGFIELD MACHINE TOOL CO., 








19 Warren Street, New York City. 


SPRINGFIELD, OHIO. 








ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow 8 » Positive Blast. Is Durable. 
Compact and Cheap ; also 80 Portable Forges, Tuyere 
Irons and Foundry Blowers. . 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 
AND REM’ VING 
WATER, OIL, GREASE 
And Other Imrurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


Harrison Safety Boiler Works, 


Germantown Junction. Phila., Pa. 


THOS. H. DALLETT & 60., 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Seociany ater: 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation ce 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


The greatest labor saving tool of its kind ever made. 
jaws ever invented. Single piece of metal in body, which insures strength. Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when ag | work, 


Manufactured by THE ONEIDA MEG. CHUCK CO., Oneida, N. Y., 


Ni (} RIO N WORCESTER, MASS. 


Send for Illustrated Catalogue. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLO'S FAIR, SEND FOR CATALOCUE. ~ 
Machinery Hall, srr ©) F5: (O) 


Section 26, Cole — 
umn O. 30. 

2343 & 2345 

| Callowhill St., 


MARIS AND BEEKLEY, PLADEPHIA, 
HIGH SPEED POWER 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 East 56th St, 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or w rholly oriu part 
by Electricity. 





















Has the quickest reversing 
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] TRAVELING CRANES. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


PHILADELPHIA, Pa 
Order now before our stock | §¢ 


oF papers is exhausted. ODERN LOCOMOTIVE 
rm | CONSTRUCTION.” 


oe: 7 | By J. G. A. MEYER, 
American Machinist, |.,,,7is,ratesvie sovior of 108 arte 
203 BROA DWAY American Machinist containing 
NEW YORK. 


Send for Circulars 
and References. 





RACTICAL 
DRAWING.” 


By J.G.A. MEYER. | 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing | 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, on .65, | 
or single copies, 5 cts. each, postpai 


them will be sent by mail to any address 
inthe U.S., Canada or Mexico, for $5.00 
or single copi 8, 5 cts. each, post paid. 


TRUMP CHUOCK. 


The Cheapest and Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 


Wilmington, Delaware, U.S. A, 
For Sale by CHAS. CHURCHILL & CO., 
21 Cross Street, Finsbury, London, England. 


OO9000000000000 












Made in 8 sizes, viz.: No. 1. Holds ¢'%0 lg" 


0 to! ar’ 


0 to 34” 


ee Se ee ee 
Dixon’s Silica é 


Ltd. 
Ld . 
























¢ COILS and 
BENDS of 
e e 0 
Graphite é IRON, 
. 6 B 
Paint ? “ee 
and 
Win preserres rect mor rmm te @| COPPER PIPE 
longer, without repainting. é of every 
Unequaled for SMOKE STACKS, ’ or 
BOILER FRONTS, Ete. rs = description. 
Send for circulars on Paints and Painting. ¢ , . ee 
The National Pipe Bending Co. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 62 River St., New Haven, Conn. 
BOOO2820OO84 28848 













“THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to 4% inch. 
THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


. or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
N. B.—See Exhibit ; at World’s Fair, Section 29, Column K, Machinery Hall. 


NOTICE 


We have just added to our line of gry Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch an Pie inch, 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD. CONN. 
LATHE AND DRILL CHUCKS. 























ws Nr Buyers should note quality first 
j int and then price. We have made im 
ap tenn nuts which greatly inerease 

A PHAN the durability and accuracy of our 
tools. Please Investigate our claims, 

We carry a large variety in stock, 

and design chucks and chue king 

tools for special purposes ,Have 





you read our late catalogue 





PEQ DRILL. SECTION INDPT 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND 





1884 PAT 





SKINNER CHUCKS. 


Independent and Univer- 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 





sal yet Combination 

Lathe Chucks with patent 

c. W. JORDAN, reversible jaws, Drill 

ayne St., Chucks, Planer Chucks 
WORCESTER, MASS. and Face Plate Jaws. 








SKINNER CHUCK 00., 


New Britain, Conn, 


SEND FOR “CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever de ‘vised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonne ‘nthal, Jr., Nueu Promenade No. 5, 
Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 






1. |\C7anes 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment co., 


702 TEMPLE COURT, CHICAGO | “oa. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 








Nonpareil Ratchet Wrenches. 


Vade of best forged Tool Steel; are 
easily and readily adjusted and con- 
troled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


¥ with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from 
to 1} inches. 


Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N.Y 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 


CHAPLIN TRY AND GENTRE SQUARE. 










Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S.A. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL 
= ine h to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphiet,. 

















BSE LECTRO-PLATING 
MACHINES. 


(COLBURN ELEETRIC MFG“@, 
FITCHBURG,.MASS. 

















EATALOSUE 





















c= 3 Le Ef -\3 YG: Wn AMPA Ren ND REY OR OY 
o eS 73 FFEL&ESSER Co ope 

x \ A | NEW YORK . f 

g . hi it Branch: 265 State St., Chicago, 


Manufacturers of 
2 \ SANE Stivey Materials, 
Surveying Instru- 

ments, &c. 





CATALOCU: 
FREE. 













Paragon Drawing Inst struments, Extra and Best Quality ; German 
Drawing Instruments, Pa 1. Duplex, Universal, Anvil Drawing 
Helios, Blue Process Pap scales, Triangles, T-Squares &c., &c, 
Catalogue on application. Columbian Exposition : Liberal Arte STANDARD TOOL CO., Athol, Mass., U. 2. A. 





Building, Section E. M. 103. 


Manufacturers of MACHINISTS’ FINE TOOLS. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS, 











Plain Press. 


204, 206, 208 & 210 E, 43d Street, New York. 


“Low Jack. 
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DUEL PRIe 
CRANES 


AND 


TUULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, 


INGERSOLL MILLING MACHINE 6O., 


Rockford, Ill. 
SLAB MILLING MACHINES 


up To 36” SQUARE, WEIGHING 22, 000 LBs. 








A. FA LK E N A U, 
1 ith Street & Ridge Ave., Philadelphia, P2. 
MANUFACTURER OF 
SUPERIOR 14INCH LATHES, 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 


Wis. 


TOOL 















sacap0-H.BAUSH & SONS, 


HOLYOKE, MASS. 








} Manufacturers of Milling 

e POST, Cutters 

4 of 

pemmmy SUNPENDED) Of any > 

5 — Paxeeeee a 24, 1889, 

' Wal Radial Drills 
(~_S “| { SHEARING CUT 
~e == —<v sou A SHEA WITH G IR Gl 





TOOL BLOCKS, 


Also a faster feed can be used. 
SEND FOR CIRCULAR. 


HURLBUT-ROGERS MACHINE CO,, 
SOUTH SUDBURY, MASS. 


TURRET CHUCKING LATHE. 


The Turret on Saddle in an Adjustable Box Tool, Large 
and Long Spindle. 

Bed, Head, Stock and side Rails one and the same Casting. 
Immense Power. 
Especially designed for duplicating 
work, Absolutely Rigid. 


THE 
“ua LODGE & SHIPLEY | 


MACHINE TOOL CoO., 
= CINCINNATI, OHIO, U. S. A. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY 
BRASS 
FOUNDERS 


2 Water tt, 
raw mace vonrrean muaan, Fitchburg, Mass, 


ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 


















SEND FOR CATALOGUE. 


(WORCESTER MACHINE SCREW CO 






, WN N 
encemetusers of Set, Cap & 
Machine Screws, Studs, etc. 


wee ala aan 
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AMERICAN GAS FURNACE CO.. 


GAS PLANTS 


AND 


GAS BLAST FURNACES, 


» Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


Estimates made for any mechanica) 








NO KEYS. NO KEY- wisbtiehse NO SLIPPING. STUART’S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 


injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 

Send for discount and illustrated Price List of 20 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS 
NEW HAMBURGH, N. Y. 





WORCESTER, 
MASS. 


Dror 








# Toroinos 



















= Cutting 
ae 
SS on Snel 
A. R. KIN MFG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 








PATENT UNIVERSAL 


be SCREW- CUTTING 


CENTRE, DEPTH. ANGLE, 


ano TWIST DRILL GAGE 


WYKE & CO E-Bosron Mass 
MFR'S FINE MACHINISTS TOOLS, 
SEND FOR LISTS 
CHAS CHURCHILL& CO;LTD,AGTS. 
21 CRossST. Finsaury, LONDON ENG. 











ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


leat to DIETZ, GANG & CO., 


58 & 60 PENN ST.. 
CINCINNATI, O., o Be 
~ For Pattern Makers. 8 Sizes. 


H. WHITE, 44 WN. 4th St. Phila. Pa. 


ae 


_ Metallic Fillet 








EVERY 
MACHINIST SHOULD HAVE 
s A COPY OF 
OUR CATALOGUE. 
It is & 704 page cloth bound bbs ok. A 
will be sent, expre ob yaid, to any one seadnt 
$1.00, endl the tae ne Lc oly ok will be re 


funded with first order amoun ting to $10.0 
or over, 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK City 





MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO.,N. Y. 





From 14 oz to '000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAIGUA, N. Y. 








ag ICKFORD DR 


== 


—— 





3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL GRILLS. 


BORING AND TURNING MILLS. 


LL AND TOOL CO. 











Manufacturers and Sole Agents, 45 BROADWAY, WN. Y. 
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LELAND, FAULCONER & ata CO, Detroit, Mich. 
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MORSE TWIST DRILL A 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


ND MACHINE COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








IF. E. REED & CO., j 


Worcester, Mass., |. 






MANUFACTURE == 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 1!!! Liberty St., New York- 
515 Phenix Building, Chicago. 


2BY 24 FLAT TURRET 
LATHE. 















Send for 
CATALOGUE 
for ’92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8S. A. 





D. SAUNDERS’ 


21 ATHERTON S8T., 
Yonkers, N. Y. 
MANUFACTURERS OF 
2Pipe Cutting, 


THREADING, 


SONS, 





with strength and lightness. 
No loose parts to become detac hed and mislaid. 
friction of parts than any other pipe cutter made. 


SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. Less 





S Tapping Machines, 


Rolling instead of sliding motion. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., it'd, 
21 Cross St., Finsbury, London. 








Back Wolumes of the 
AMERICAN MACHINIST 
for 1880, ’82, ’83, 84, ’85, °87, °88, °89, °90, "91 and ’92. 

A FEW MAY STILL BE HAD 
Address AMERICAN MACHINIST, 203 Broadway, N. ¥Y 
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~0- 
- UNIVERSAL CUTTER. , 

& REAMER GRINDERS. « 

— @jincinnatl, ©. - 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short be/ts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN 





Something New in Mechanics | 


CEOMETRIC 
* —_ mn . Ans hl 
Boring and Turning Tool. 
An attachment to a drill press for boring and 


turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle. diamond, star, 
oval, half-round, ete., in metals. wood or stone, 
For particulars and prices address. 
A. T. SHOEMAKER, 


115 Broadway, New York City. 








NEW HAVEN MANE. co. 


NEW HAVEN, CONN. 


IAUN-WORKING MACHINERY, 





Planers, Shapers, Drills, Slotters, Eto. 








MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, 


Moderate Charges, Diplomas Awarded, 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
Steam and Steam Engines, Strength of Materials. Applied Mechanics, Boilers Machine Design, Electricity, Ete. 
send for Free Circular Giving full Particolars. 


To begin, Students need only know how to read and write. 





No KEYS OR KEYSEATS—NO FITTING, 
Nicholson § Compression Shaft Couplings 





Satisfaction Guaranteed, Write for Prices, 
W. H. NICHOLSON & CO., Wilkes Barre, Pa, 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hie Gzans 


ASTONISH THE 
MACHINERY WORLD. 





They Outwear 
any Metal. 
They require No 


Lubricant. 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO.,) 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 
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New Speed 
Indicator 


No, 106. 


Working parts enclosed ° 
ike a watch, and as /%@ 
well made. Graduations 
show every revolution, |) 
reading either right or \- 
left. Nickel pl. ited. 

Many improved fea- 
tures make this the best 
Indicator on the market at awliein 
near the price. 


PRICE: PLAIN, $1.50. 


Wit Secit Cap, $1.75. 
Catalogue of Fine Tools free. 1 
L. $. or aenet 7, ! 


ATHOL, MaAss., U.S. A. 
London Age nts: Chas. c ‘hurchill & Co.,Ltd, 
21 Cross St., Finsbury, E.C. 


POPE LPOG PGE PS LP COCCCCUCE eT. 
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z -BARKER’S IMPROVED 
‘Cenrer GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 





SEND FOR cI RCULAR 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 








GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHE) 
SAP ERN, 


= Write us for Phote 
and Prices 








BORING AND 


TURNING 
MILLS, 


4, 5, & 6 fh Swing 











'P. BLAISDELL & CO., 


Manufacturers of 


aqMachinists’ Tools, 


WORCESTER, MASS. 






See 
ely 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 








Bryant Building, 55 Liberty St., New York. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 











a va) Ain 


HAMILTON 
MAGRING ~ °. 


Ni aN N. E. Cor. Water & Market Sts, 


7 16", 22”, 26’, 32” and 36”’ 
Back Geared and Power Feed 


DRILL PRESSES 


= A SPECIALTY. 


Se CORRESPONDENCE SOLICITED. 


MANUFACTURED By 


THE BURTON MACHINE CoO., 
302 Peach St., 
BRIE, PA. 






our Stationary an 






machine shop, 





sap be detached from stand and used as portable machine. 


THE ERIE KEY-SEATING MACHINE. 


The cut represents 
d 


Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of @ 
They are furnished 


If the work is heavy and too large to be placed on machine it 


IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYINC 


i=} with one, two or three Arbors as 
wo desired, to cut any width of key-seat 
bs up to % 1-2 inches wide, WILL SAVE YOU 
= 1 15-16 inches Arbor works 
— ~ fn all bores from 1 15-16 
3 ~ inches to 3 inches diameter, rom to er cent 
v2 —. nl cuts seats 12 inches . 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to On the Cost of your Keying. 
6 inches diameter, and cuts seats 16 inc hes long . . 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to SEND FOR CIRCULAR. 
14 inches diameter, and cuts seats 26 inches long 
With an attachment for the purpose seats can be cut in holes THE WOODRU aa MFG co 
as small as 1 inch diameter, by one passage of the cutter. i] 5 





HARTFORD, CONN. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The s epoed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with ec aaa safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
in drill breakage. ‘Send for catalogue. 


W.F. & JNO. BARNES CO., 
19956 RUBY ST., ROCKFORD, ILL. 
{ 3 ENGLISH AGENTS, 
1. 2 CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND 
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Turn Tables, Testing Machines, Shafting, 
3 Pulleys, Hangers, Couplings, Ete, P 
== |NJECTORS FORALL CLASSES OF BOILERS. # 


WM, SELLERS & C0, Incorporated ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


= MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 





The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL=- 
TIPLE AND AUTOMATIC SPACING. 





; SPLice BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWE R PUNCHE S AND SHEARS. 


orld’s Fair Exhibit C ago, llls., Machinery Hall Annex 
Se bed ny 28, Column L, 48, 


MACHINER 
For Reducing and Pointing Wire. 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 








Sp 








THE HILLES & JONES CO. 


bs aalemetavioiscrinntnt DEL. 


—~MANUFACTURERS OF— 


| MACHINE TOOLS 


—FOR— 
Boiler M kers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


cut shows our SINGLE SHEAR WITH GRANE. 
SEE OUR EXHIBIT AT WORLD’S Faiz, 





Tr Tet STEAM 


WwW ei ED 
HE 





phy Dig hgh dE dg dy 


BEST MADE 


PUMPS AND PUMPING ENGINES 


FOR ALL 
SITUATIONS 


Manufactured by 


ve M. T. DAVIDSON. 
mem PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N, Y, 


{77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES? (5) OLIVER STREET, BOSTON. 
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MACHINISTS’ SCALES, 


PATENT END GRADU ATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 











Cut Theoretically Correct. 
- For particulars and estimates ‘Wi to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 








440 N, 12th St,, Philadelphia, Pa, 










The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Md. = 


WHEN YOU VISIT THE WORLD’S 
FAIR EXAMINE THE MERITS OF 





1c The Open Side | eins 


lron Planers, 





oTHE 


ja 1 


uTE MALY oN 
Brice wt: 








W. C. YOUNG MFG. CO., "ux" 
FootLathes, Engine Lathes. 


SHEARS AND PUNCHES. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery 


DETROIT, MICH. 


a STD INSIDE moans es CALIPER. 








It measures by thousandths from 934 tol8inches. Write 
for circular, 


J.T. SLOCOMB & CO.,, Providence, R.TI. 


test to them? 






aon its mM) 


How OFTEN Do You WasuH Out Your Boicers, 


and how do you do it? 


Did you ever apply the water 
Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner. 


Rue Mfg Co, 118 N. 9th St., Philadelphia, Pa. 
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THE VERNON COUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 





Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 











~ ENGINE CASTINGS 


lg to 2. H.P. Upright, Horizontal and Marine. Illu 
trated Booklet free on receipt of stamp. Gas Engin 
and Dynamo Castings. Small Boilers. Experimentu! 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON C0. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 








BALTIMORE, MD. 








THE 








Guaranteed strictly 


The 25 inch is 


work 


—2ee— 











15-INCH PILLAR SHAPER. 





in every way. 


to the heaviest class of |. 

in Iron and Steel | 
Mills, Engine Works, and } 
Machine Shops, etc. 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


INCH. 


first-class 


adapted 





25-INCH 





HENDEY MACHINE CO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incu to 25: 


Heavy, Powerful and 
Rapid Workers. 








PILLAR SHAPER. 
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= (ver 34.000 Engines in Use 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 32% and two 36 x 48 Triple Expansion, | — i. Fs 
14x 24 and 28 x 24 Cross Compound, 325 H. 
11 and 21x 16 Tandem Compound, 185 H. P. 


1614 x 30, 180 H. P. 
13 x 2 » 130 H. P. 
13x is. 130 H. P. 


A cordial invitation is extended to all 


persons interested in engineering to make 


our exhibit their headquarters while visiting the Fair. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y 


Branch Office, 
245 Lake St., CHICAGO. 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


GASOLINE ENGINES. 
Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 
Giants in Strength, 













scarcely any attention. 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


a THE VANDUZEN GAS & 
@ GASOLINE ENGINE CO. 
> CINCINNATI, 0. 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while ranning. Send for Circular. 
BACKUS bef ATER MOTOR CO., mowark, N. J. 
so Mfrs. VENTILATING FAN 





WEBER GAS & GASOLINE ENGINE. 
ee", Simplest and most economical 

engines on earth, 

Fully Guaranteed, 

A boy starts it, requires only a 

few minutes’ attention a day. 

Guaranteed cost of running 1 

cent per hour per H. P._ Write 

ae catalogue. Address Drawer 


WEBER GAS AND 


GASOLINE ENGINE CO. 
Kansas City, Mo. 


ber Drill Chuck 


Ph. at all Machinists’ 


g R. ALMOND, 


83 & 85 Washington St., 














BROOKLYN, N. Y. 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS. | 


tM —w 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
/ORICINAL MANUFACTURERS OF PHOSPHOR- 


»| BRONZE IN THE UNITED STATES AND SOLE 


) | 
Zé 





MAKERS or “ELEPHANT B BRAND” PHOSPHOR-BRONZE, 








CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO,, 
* 39 & 41 CORTLANDT STREET,N. Y. 

















EVANS FICTION TNE 


supplied with a Governor which 
works automatically with the 
speed of the driven cone, and will 
impart to a machine a _ perfect 
uniform speed, regardless of the 
unsteadiness of the power con- 
nected with the top cone. 
FOR INFORMATION ADDRESS 


EVANS FRICTION CONE CO., 


85 Water St., Boston, Mass. 





NTEEL 


FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


CASTINGS 


Cross Heads, 


Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa 









ve DAY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 


to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also us used ip conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water r'G as Generators, and for all pur- 


poses where Dry Steam is necessary. 


CEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwond Streets, Philadelphia, 


MOFFET PORTABLE DRILL. 









UNSURPASSED Weighs 42 Ibs. and 
drills from 3¢ to 
ASA 1% inches diam- 


REAMER. Oe cram 
Runs with Steam 


—OR— 


Will work in Compressed Air. 


any position. 


Manufactured by 
J G. TIMOLAT, 

89 & 91S. Fifth Ave., 
NEW YORK, 





Send for Circular, 














. AB ——— = 
MANUFACTURERS is 
OF IMPROVED 


CORLISS STEAM ENGINES ¢ 


VARIETy~ 
in OLY 


[omecere Pixar : 
FRICK COMPANY, 


eo {CLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


Pw i ENGIN ES 


ILIGItI SPEED 
\ 
u) WESTON ENGINE CO., 
ag POST, N. Y. 
AND Se REPRESENTATIVES 
JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
GEO. Dd. aCe te 82 Lake St. , Chicago. 


COMPLETE POWER PLANTS aE gan 


Tee CASE AUTOMATIC HIGH SPEED GIN 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2%, to 25 H. P. 











TontRacts 
TAKEN FOR 





WAYN . _— 








(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS '& 











New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Triple-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 














38 Ce ortlande 8 reet, New York City. 
| OSWECO,| Sis South Canal Street, Chicago, Ill, 
50 01 iver Street, Boston, Mass 
rch Street, Pt iiladeiphia, Pa, 





THE LANE & BODLEY CO., 
\ CINCINNATI ENCINES, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINED A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 
Shafting, Hangers, Pulleys. 
Belt Elevators, etc. 









AS AN EXPERT am free to own 
that I think the machinery I make is the very best 
of its kind, 


I spare 


machinist, I 


no pains or cost to make it so. 


My 


customers tell me I suc:eed. 


Let me send you a catalogue. 
P. PRYIBIL, 498 to 510 West 41st Street, New York. 
A. WOODWORKING MACHINERY. 


MACH’Y FOR BRASS, IVORY, HORN, ETC. 


Machinery 1 . 
C. SHAFTING, PULLEYS, HANGERS, ETC. 


Catalogues. 





LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators. Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘Clipper ’’ Injectors, and other Steam Appliances. 





J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
VISITORS — WELCOME AT OUR WORKS. 


The chief characteristic of our 
tools, we think, is their accuracy, 
Especially in this respect we in- 


P of their respective classes. Cy- 
lindrical bearings are accurately 
ground; plain bearings are scrap- 
ed to surface plates; alignments 
are correct. 


ENGLAND— =? HICKMAN, 280 Whitechapel Road, Lon- 








G siciiaeinan ‘ DIEC HMANN, Ansbacherstr, 5 Berlin, W. 62. 

Franck—FENWICK FRERES & CO., 21 Rue Martel, Paris 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly 

Puteaux (Seine 
CuicaGo, ILt —FRED. A. RICH, 23 South Canal St., and 
: — esgpitss ie rld’s Columbian Exposition, Machine ry Hall 
Annex, Section 13, Crane Columns J, 46 and 47 
No. 2 Universal Grinding Machine—Improved. Center’ Aisle 
— — cu —— SEE OUR EXHIBIT, WORLD'S FAIR. — — a 


ee ee oe e 


MACHINE TOOLS. 
UBORSHVING RON AND STEEL- 
WORKING. MACHINERY. 


Complete Equipments. 
THE NILES TOOL WORKS co.., 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, | 
PHILADELPHIA, PITTSBURGH. | 
be | 







Scanian = ’ a TT. 
mmm SEE OUR EXHIBIT, WORLD'S PAIR. oe 


= =) 
= 


Prices and Specifications upon I 
application. 











a ove cen, won't a 
To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALV ES, having increased the number of bo ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 


Boston, Philadelphia, 





New York, Chicago. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 





NEW YORK OFFICE, EQuirase € BuiLoins. 








tend that they shall be the best | ga 









SPUR- AND SPIRAL-GEARED 


(‘“SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 


| 20 SIZES. | 


From 22/’x22’’ 





Ito 96x72" any 
jlength. 








TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


» Metal-Working Machinery 


IN NEW YORK. 














Write for Complete List, 
Catalogue and Prices. 


NO. 2 TURRET LATHE. 


THE GARVIN MACHINE CO,, 


NEW YORK. 


PRATT & WHI 


N rAd co., mak me ed CONN., 


MANUFACTURE 


GANG DRILLS 


of improved design, with two, three 
four and six spindles in four size 
The spindles are made of tool stee] 
have steel boxes hardened an 
ground, with provision for adjust 
ment for wear. Tables are counte: 
balanced. Ask for the 


“MACHINISTS” CATALOGUE, 


ae at the World’s Columbian 
papery" Machinery Hall, Cran 
umn J, 44-45 Middle Annex. 


The Billines fland Vise. 


THE BEST VISE FOR LINEMEN. 


Drop Forged from Bar Steel. 
Interchangeable Parts. Parallkl Jaws. 
flardened by Special Process. 


Lhe Billings & Spencer Co., 


HARTFORD, CONN. 
WORLD’S COLUMBIAN EXPOSITION, CHICAGO, 1893. 


MACHINERY HALL—Section No. 29, Column No. K 51. 
ELECTRICITY BUILDING—Section No. 4, Space No. 24. 























WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


=,BORING MILLS. 


Re 
IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. CO., 


SOLE MANUFACTURERS 


METROPOLITAN «© TNVEGTORS, 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECRORS 

MADE. 





























phs 
é 


. Cuts, Photogra 
ation. 


m applic 
Lowell, Mass., U.S. A, 


¥ ‘ 
Ne or 
a 







Manufacturer of ENGINE LATHES 
ad 
0 






& from 17 to 50 in. swi 
and Prices furnishe 


IME TROPOLITAN 
DOUBLE: TUBE 


D 
Db 
" 


World’s Columbian 
Exposition, Section 
CATALOGUE ie, Contre. thle, 

fh Mii “4 89 Machinery Hall. 
aten Abi i OFFICE AND SALESROOMS: 
0B No. 111 & 113 LIBERTY ST., NEW YORK. 


SEND FOR 


GEO. W. FIFIELD, 








PRICES REDUCED 


i. Wek L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


ay WYMAN & GORDON. 
a WORCESTER, MASS. 
= oe D 


ROP FORGINGS. 
THE ACME MACHINERY CO. 


CLEVELAND 
heat pe Mg ys 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM © CINCINNATI CENTENNIAL, == 


i) i 
ape 


/ 














J. M. ALLEN, Presipenr. 

WM. B. FRANKLIN, Vice-Preswent. 
F. B, ALLEN, Seconp VicE-PRESIDENT 
J.B Prerck, SECRETARY & TREASURER. 












PAT. DEC. 5, 188%. 
PAT. DEC. 4, 185% 
PAT, AUG, 25, 1585 








SEE 

| OUR ADVERTISEMENT, 
PAGE 

THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 








LAIGHT AND CANAL STS., | 


Manufacturer 


BL aps & oI 


J.M.CARPENTER Weesiitntrrnitritten 


PAWTUC KET.R. I. 








» ga * 


